Explaning and 
Exercises 


Algebra and 
Geometry 


Prep 2 - First 
Term 2025 


ы 
= 
لگ‎ 
о 
о 
ee) 
لف‎ 
== 
ы 
5 
= 
" 
لف‎ 
= 
о. 
E 
A 


Prepared by: 
Mr.Mohamed El-Shourbagy 


Maths- 
s-Prep2/first term (202 
5) 


xwo con 


- е 
- pera on on We cube © ots- 
- кор\\сә®%о©* on We real numbers 
oving equations and (ease es of me Ast gegee - 
хәез- 


A. КЕС НӨ “= 
„ SORE Ф «УМ 
3. weaNe سجیہ‎ owe dove 
A. ыы Eee 
“٤ MU "M 
ew «ades ESSI Me ”اسب‎ 


еч 
۱۵۳ 

Û. aî. 

9۱۵۵۵۰ 


) 
) 
‘ 


Ayr 
"ТАТААЛ 
АС” АС” “чч 


PD od od ol oo oT oo 


Nod Nod Woe No No‏ ہے۔ 


The cube root of the rational number "a" is the number whose cube equal to a 


3. 
The cube root of the rational number “а” is denoted by y a 


Notice that: 
00 ЕСЕН ең 
because (— 2)? =— 8 | Хо-о j poem 


e The cube root of any number has the same sign of this number. 


чу Noe مہ‎ red) Noe) Cred) “су ج مم مھ مھ‎ 


a 


For example : 4 53-5. 2 (С 5)? = – 5 


n 3 E‏ 3 ہے 
Ча“ = a? where n EZ For example : Жаб = а? = а?‏ 


e You can use factorization to find the cube root of a perfect cube number » as in the 
following example. 


Example Find each of the following : 


e 3 
1 4216 23/28 з 40.064 


125 


Solution 1 3 16=2х3=6 


3 
з 40.064 = 3| 4. - 22 


1000 2x5 


"X 
7 io 
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If “а” is a perfect cube number 5 


Sa 


Nod‏ ہے۔ 


then the equation : X? =a has a unique solution in © » which is 1 3 


| 3 
For example: • The equation : X3 = 8 has a unique solution in Q.which is Ys = 2. 


AT 


e The equation : X? = 9 ћаѕ no solution in Q because 9 is not a perfect cube. 
Applications 


* The volume of а cube = the edge length x itself x itself 


. The area of one face of a cube = the edge length x itself 
* 'The lateral area of a cube — the area of one face x 4 
e The total area of a cube = the area of one face x 6 


ID DD I oT ae a 


For example: If the volume of a cube is 8 cm? و‎ then: 
3 
е The edge length = {8 =2 сіп. e The area of one face = 2 x 2=4 cm? 
e The lateral area = 4 x 4 = 16 cn? * The total area = 4 x 6 = 24 cm? 


TA 


[ A] Find the value of X in each of the following: 


ef) Nod) Чүл Newt Nord) “чс Nos 


хэ 


х = 2 1000 
х= 10 
5.5 = {10 } 


(5х2 )°= 18 - 10 
(5x—-2)p-8 
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If: X?=5 then (х«Ү5) = or 


X A 
y? 64” 


If 8 = X و‎ еп X= 


нҮх--(4 «Шеп X z ннен 
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(a) 10 (b) zero (c) 5 


aos X үз =. ریو او و وو‎ 
(a) -213 (b) -6 (с) 243 


{з (үи +з) RETIA 
(a) 311 +2 (){33 +3 (c) 114342 (à 211+3 


(d) +6 


(c) zero 


(a) 5 (c) 125 
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If : Үу--/9 » then y = "09 


(a) 3 - (b)-3 (с)-27 (d) 27 


(25--27- 


(а) 8 


т =× +3 و‎ then Х سی‎ 


(a) 3 (b) 6 


IfX3 =64 , then x = مس‎ 
(a) 4 (b) -4 (с) 2 


The solution set for the equation : X? 22 in Qis 
(a) (42 ] ®{-ү2} (сб) {{2,-{2|} @@ 


The S.S. of the equation : X? + 3 = 0 in Q is 
(a) O (5-13 (à) 3 


The S.S. of the equation : X? + 5 = 9 where X EQ is 
(a) {4} (b 1-22] (с) 2 ( {13} 


The S.S. of the equation : X? + 8 = 0 in is 


(а) {2} — (b) [242 } (е) {-2} (d) {2 ,-2] 


The solution set for the equation : X? +9 = 8 in Q is 


(a) {8} (5) {9} ! (с) {3} | (d) {- 1} 


The S.S. of the equation : X? + 27 = 0 іп () is 


(a) (3) (5 (-3] (с) (3131 (à) {+ 393} 


The S.S. in IR of the equation : X? + 11 = 12 in Q is 
(a) {11} (b) {12} (c) {1} 


Find the value of X in each of the following : 2 X 32-8 

Find the S.S. of each of the following equations in Q : HA X 3542720 

Find the S.S. of each of the following equations in Q : 9 Х5+7=8 
Find the S.S. of each of the following equations їп © : £D (x + зу = 343 
Find the S.S. of each of the following equations іп Q : (1) (5 x — 2j + 10218 


Find the edge length of a cube with volume = 152 cm? 


|CO Find the inner edge length of a cube vessel with capacity of one litre. 


CA Find the diameter length of a sphere whose volume = P Л cube unit. 
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Lesson (2) 


The Set of Irrational Numbers 


The square root of the perfect square rational number is a rational number. 


Vi , | i . 3 - 1 0.09 » ... that are rational numbers. 


- But the square root of the rational number which is not a perfect square is not a rational number. 


12 „үз > ۱ = ... they are not rational numbers 


Because there is no rational number whose square is : 2 or 3 or 2 Or ... 


[2 The cube root of the perfect cube rational number is a rational number. 


3 3 3 
18 , 1-64 , 1 0.027 ›.. they are rational numbers. 


- But the cube root of the rational number which is not a perfect cube is not a rational number. 
For example : 


3 ےمد 
„үа , Е » ... they are not rational numbers.‏ 12 


Because there is no rational number whose cube equals 2 or 4 or 3 Or .... 
E The numbers “2 „3.14 » 3.142 » ... are rational numbers » each of them represents ап 
approximating value of the number Jt 


But the number 7t which denotes the ratio between the circumference of the circle 
and its diameter length is not a rational number. 


There is another set of numbers which are not rational numbers. This set is called 
“the set of irrational numbers” and it is denoted by Q 


Notice that: 
Q and © are disjoint sets. i.e. 910-9 
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. (fa =faxa=a,wherea20 For example : (2) ={2 x2 =2 
° (Tay = axa xa =a where 0 For example (ту ETE 0-7-7 


From the previous » we can deduce that : 
Each irrational number lies between two rational numbers. 


( Exam ple Prove that : 
үз lies between 1.7 and 1.8 12 lies between 2.2 and 2.3 
EXE Ө. (5): -13: 1323,17 -289 01.8) =324 
12.89 «3 «324 2.42.89 «үз <ү3.24 RLT <13< 1.8 


i.e.4/3 lies between 1.7 and 1.8 


Ра 


You can solve the problem using the calculator as follows : 

ЖЕРІНЕ 17<173<18- 

үз lies between 17 and 1.8‏ 7 1.8« 3< الات 
(з) =a хро x2 = 12, (2.25 = 10.648 › (23)? = 12467‏ 

710,648 < 12 < 12.167 {10.648 < 12 < [12167 


А А 
4-22 <412 > 3 


3 
i.e. {12 lies between 2.2 and 2.3 
You can solve the problem using the calculator as follows : 


053 
112 = 2.289 "22 > 2.289 «23 


3 3 
+2212 3 ^ [12 lies between 2.2 and 2.3 


| 
| 
| 
| 
| 
( 
( 
| 
| 
| 
( 
| 
| 
| 
| 
| 
( 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
( 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


p MATHS (ALGEBRA) — PREP 2 - FIRST TERM 2025 9 


М 


طض کک کک کک ت کک کک کک کک کک کک کک کک ت ت ت ت ت کک × × کک М‏ 


Ped ed od ed TAS TA AW = کر خر کر ص بے‎ SESE PPD TEAS 


) SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 


x 
) Representing an irrational number on the number line 
x 


Therefore we can deduce that: س‎ 


| 
| 
| 


То draw a line segment with length fa length unit where a > 1 ; 
draw a right-angled triangle in which | 


the length of one side of the right-angle = i length unit 


and the length of the hypotenuse = = length unit, 


== 


| Draw а line segment with length - length unit » then use it to determine the points 
which represent the following numbers on the number line : 


Using the compasses with a distance equal to 


the length of BC taking O as a centre 
‚ draw an arc to cut the number line 
on the right side of O at the point X 5 


then X is the point which represents‘) 7 
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Lesson (3) 
The $et of Real Numbers 


The set of real numbers 


It is the set obtained from the union of the set of rational numbers and the set of irrational 
numbers. It is denoted by R 

i.e. R=QU © (as shown in the opposite figure) R 

Noticing that: QN Q = O 


* The opposite Venn diagram shows that : 
NCZC Q CR ۱ Set of rational numbers (С) 


~ 
and © CR Set of integers 77 Set of irrational 


numbers 
Set of natural numbers ` 
N Q 


-R 


R | Zero 


Negative real numbers О Positive real numbers 


шо 


* RR 20 
0ھ‎ 7 

© The number zero is neither positive nor negative. 

eR, U [0] 2 [X: XER X= 0] and it is called the set of the non-negative real numbers. 
R Ufo} ={X:XER > X0] and it is called the set of the non-positive real numbers. 
* The set of real numbers without zero (The non-zero real numbers) is denoted by к 


ie. R'-R- (0) -R,UR. 
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EX. (1): Complete the following: 


1 [If:X <-7< Х+1 then = (where X is an integer) 


If: xe o «xa 19 HEN Xs سا‎ 


سس Xt 13 X€Z sthen Xa‏ >7>۷20 1ا 


TOWN. Й 
The multiplicative inverse of oe 


The multiplicative inverse of the number : (13 +12 | IS 


| 


3 5 is a rational number then a x 


(b) 5 


If n €Z, n«26 <n +1 و‎ then n = ............ 
(a) 25 (b) 5 (с)-5 


The irrational number іп the following numbers is 

1 1 
S" e| i (с) Үз 
The irrational number in the following numbers is 


ОН es E 


The irrational number lies between 2 and 3 is 


(a) 10 7 (c) 2.5 


"Тһе irrational number lies between 3 and 4 is 


(а) 3.5 (51 (o) 20 


ГА The area of a square whose side length is 13 ст. messes ст“ 


(а) 413 (b) 9 (c) 3 


CI The square whose area is 10 cm?» its side length is 


(a) 5 (b)-5 (c) 10 


3 
The multiplicative inverse of E is 


(a13 (b) 1 
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BOXE 


(13 


2 


5 
' The multiplicative inverse of 10 is 


(a) -110 |» . (s (ce) -245 
The multiplicative inverse of the number | 5 is 

5. 
(а) - 5 (b) 13 (с) 515 


CG سے‎ | 
RM 20 ()R 


if: ‘fy =-79 > theny = کی ظا‎ 


(a) 3 - (5-3 (с)- 27 


4254-21 = 


(a) 8 


427 =x +3 then X = سس‎ 


(a) 3 (b) 6 (c) 9 (d) 12 


The solution set for the equation : X? = 2 in R is 


wf} w12}‏ )1-72 )رہ 
=x +3 » then X= “>7‏ 427 


(a) 3 (b) 6 (c)9 


If X? = 64 , then x = нен 
(a) 4 (b) -4 (c)2 


The solution set for the equation : X? = 2 іп R is 


(a) [42 } 2594-42) (9142-12) 612) 
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EX. (3): Answer the following: 


Find an approximated value for each of the following numbers : 


Іп “to the nearest hundredth”. 


Find an approximated value for each of the following numbers : 


3 
1 -9 “to the nearest tenth". 


If X is an integer » find the value of X in each of the following cases : 
X<Y¥2<X+1 


If X is an integer › find the value of X in each of the following cases : 


EA х<Ү80<х-1 


Prove that : T2 is included between 1.4 and 1.5 


3 
Prove that: EA 4/15 is included between 2.4 and 2.5 


Determine the point that represents each of the following numbers on the number line : 


(0 43 (2-1u (з) |10 
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СО Find the side length of a square whose area is 5 cm’. Is the side length a rational 
number ? 


(O) Find the edge length of a cube whose volume is 1.728 cm’, Is the edge length 
a rational number ? 


Arrange the following numbers ascendingly : 


гт) Үв .-43 15 5 » -47 and үт 
ЕЛГЕН ү 27 › - 45 > ¥ 20 >» 0.6 and ۷-1 


Put the suitable sign (> » < or=): 


(0 


А cube whose total area is 13.5 cm’. Find its edge length. Is the edge length a rational 
number ? 


Arrange the following numbers descendingly : 
("EB ¥62 , в , -450 ana 7/70 

(51/6 › 9, — 10 ,- 47 » — 50 and 101 
Find the value of X in each of the following cases and determine whether 
xe€QorxeQ: 

005 x? 10 (ғ) 1 4 ×2 - و‎ 

(3) EA x3 = 125 (4) £l (x - 1) =4 
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Lesson (4) 


The Intervals 


Nod‏ ہے۔ 


e It is represented on the number line as in the figure : 
Notice that : - 36 ]- 3.2] » 2€]- 3 .2] 


Types of The Expression by Representation on the 
intervals | interval distinguished property number line 


سے Nod Noe‏ ہے ہے ہے ےہ ےس1 


= 
EE 
ut: 
БЕ 


{X:XER>X<a} 


ER -]1-—.-[ BIR, = ]0 .“[ 


ЕЗ The set of non-negative real numbers =R, U {0} = [0 ٠ہم]‎ 


“т 


The limited intervals 


half opened 
(half closed) 


un 
"ч 
С, 
E 
= 
"9 
2 
Е 
с 
з 
0 
= 
E 


The set of non-positive real numbers = IR. U {0} = ]- مہ‎ › 0] 
| Operations on intervals | 
You studied before the sets and how to carry out the opcrations of intersection » union > 
difference and complement on them. 


For example: 


If X = {1 2.3 54} > Y={354+5>6} then: 


e X N Y = the set of elements which are common in X and Y = {3 54} 
e X ÛU Y = the set of all elements in X or Y without repeating = (1525354555641 
= X — Y = the set of elements which are in X and not in Y = {1 2} 
e Y — X = the set of elements which are in Y and not in X = {5 >26} 
= If the universal set U -41-2.3,4-55-6.»7%фЬ 
then the complement of X which is denoted by X=U-X 
i.c. X = the set of elements which are in U and not in X = 15 6 7} 
ڪڪ‎ =ч 
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Example  их-(|-3. 3] and Y= [-1 ,5 [ » find using the number line : 
HxUYv 2 xn 
3 ۴-٦ 
Solution ; 


XUY 


Example Find each of the following : 
1 |-°%›2]01-3 = [ 2 ]-3]U[-255[ 
3 |5>>(|-|5>%( 4 D»»[n]-»:2[ 


Solution , 


=]- 
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Example If X = ]-9 »2[ and Y=[-1 55] ; find using the number line : 
fa] x UY [a xNy 
[3] X-Y 
[s] X 


XUY=]-% ,5| 


Ү=]-<% »- I[U ]5 , о [ 
=R-[-155] 


Example IfX = [1 ,4 [and Y = {1 ,4) » find : 
ШхПү 


ІЗ1Х-Ү 
Solution []хПү={1} 
D]XUY-[1 4] 
3]x - Y 2 ]1 »4[ 
| Gy-x=14 
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[1 93] U [2 [= 
310059] о 
ЕЛЕНЕ 

]3 s 5[U {3 55} =. 
}-252]U{-2s0}= 

5 ,7[ U{557}= 
ШЕР 
Ве 
ESI DE Ed ases 
[-2 55] N 456] =: 
)-3 ELT TTE EE 
ЕРЕК ЕИ 
EHETE 


[255] - 1255] = eee 
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В. 


=4,6-|-]4,6-| 
1-54 
سے ]21[ = ]2,7[ 


| -پ-722:2- --.- 4 - ,0 р‏ :ا 
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(b) ]- ہہ‎ » 5[ 


The opposite figure represents the interval 


(а) [-4 »8[ (b) [8 »- 4] 


Ба 
ав, NR. OR, UR (су]-9›=[ 


| WE 


(a) [0 » oof (b) J+ s0 (©) [0 sf (d) ]- ہہ‎ 50] 


R22 
(а) ]0›<[ (b) ]- 50 (©) [0 »eof (d) ۔[‎ 50] 


The set of non-negative real numbers = 


Qjos[ =) FeO © [0 >> (4 ]-,0] 


The set of non-positive real numbers = مس‎ 


(а) |0 ><| (b) ]- e ]0ء‎ (с) [0 » (d) ]- ›0] 


1-1,3] 7-3 ‚-1]= Қанын 
(а) 2 (b) {-3} (c) 1-1) (4) {3} 
۳ 


ج ——————————————————————————— ——— 4 
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[1 ‚5] ШЕ ‚3] = шылы 
(а) {1 3} ОПЕК 


[3 »5[N[0 ,3[= -::...... 
(a) [0 »3] (b) [0 »3[ 


ИЕР ень 
(a) [1 +6] (о) д 


-2>51-1-2>6?- 
(а) ۔‎ 25] (b) ]-2 ›6[ 


[3241] وت‎ ‚7}= —— À 
(а) [-3 »7[ (6) ]- 3. 7] 


(c) [1 53] 


(с) |-3 الا‎ 


(с) 12:7] 


[1-2۰5ر(ہ) 


(c) ]-3 »?[ 


(d) [3 » 5[ 


(à) {0} 


(d) [- 2 » 5[ 


(d) (0 >0) 


i 
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If X = [1,4], ү= [3 >| »Z = {3 » 41 » find using the number line 
<9>:4%Ь4 ڈرو‎ 0٣ @xX-Z 


If X = [—2 » 1] ana Y = [0 > oof 
Find : زین‎ XN Y G)XUY 


If X = [3 > cof .Y2]-4 .8[ 
Find : (a XU Y MxXny 


If X = ]- 1 »4] and Y = [2 » 7] » then find each оғ: 
охау - @YUx 


If X = [—2 51] Y= [O0 5 oof 
Find : ох ЙҮ @X UY GDY X 


If X = [- 1 » 4] » Y = [3 » oof » find using the number line each of : 
CO XUY @)X-Y 


Find each of the following : 
GD [o »5]U [3 ٠۰8] @ [1 .5[ 0 ]- 2 » 3] 


If X =[-2 +3] Y= (1 5] » then find by using the number line : X U Y »X- Y 


If X = [-2 » 4] ana Y = ]2 » oof , find each of the following using the number line : 
CO Xí1Y | (хү 


If X = [21 »4] -Y= [2 » 7] , then find each of the following by using the number line : - 
(MDX UY ex پل رق‎ Е 


IfX = [1 5] > Y = [2 » 7] Find by using the number line : 
Q»X(iY ری‎ × UY 


2-7  -ص چ ڪڪ‎ 
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Properties of addition of real numbers 


The additive neutral : 


For every a ER it willbea+O=O+a=a 
i.e. Zero is the additive neutral. 


3 

For example : {2+0=0 +12 =ү2 , – Үз+о=о+(— ¥5)=- 15 
The additive inverse of every real number: 

| For every a GIR there is (- a) ER where a + (— a) = zero (the additive neutral) 


For example : 
© The additive inverse of the number 3 is afa and vice versa because 13 + (-Ү3 ) -0 
e The additive inverse of the number 2 +45 is — (2 +۹5 ) and equals - 2 — (5 


e The additive inverse of the number 3 —/2 is – (3 -42 ) and equals 12-9 
e The additive inverse of the number zero is itself. 


The Properties of multiplication operation of real numbers 


The multiplicative neutral : | ————————— — —— — ———— ————————————————— 


For every a Rit willbeax1-21xa-a 


i.e. One is the multiplicative neutral in IR 


For example : 
3 3 
„” 5х1=1х (5 = 45 
The multiplicative inverse of any non-zero real number : ---------- 


For every real number a # 0 » there is а real number 1 where a x + = 
which is the multiplicative neutral. 


For example : 
1 
45 Both the number and its 


1 
because | 3 x 43 z1 multiplicative inverse have the 


The multiplicative inverse of — 12 sos‏ ٭ 


42 
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* The multiplicative inverse of 43 is 


same sign. 
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There is no multiplicative inverse 
1 

_ zero 

is meaningless (1.6. undefined) 


(| 
{ 
| 
| 
| 
| 
© Since each non-zero real number has a multiplicative inverse then the division operation ( 
by апу real number does not equal zero is possible in R and it is defined as ^i 
For every a ER and b ER* it will be a +b =a x ے۔‎ ( 
Ї.е. The division operation (a+b) means multiplying the number a by the ( 


multiplicative inverse of the number b such that b z 0 | 


(| 
(| 
Then we can deduce that : | ————— — — — — —————— — —————— 4 ( 


The division operation in IR is not commutative and it is not associative. { 


2 
| 
2 
e | 
Lesson (6): Operations on the $quare roots | 
Remarks Explaining ( 
"m — М 
: | 
Ba }а2+Ь?2=а+ьЬ ‚ a7 -b =а—Ь ( 

For example : ( 


e 162 + 8? 2 6 + 8 because ( 
162»82-|36-64-1|100-10 | 
e 25-9 #5 — 3 because 25-9 =116 =4 | 


For example : (| 


( 


2 

| MN ШЕ 1 1 | | 

4х 5 2 o15ft=sx3 [1 =з 9xis= Үз (‏ بد 

Notice that : —— ( 

(a+b)(a-b)=a-b’ | j 

Ya _ Ya Vo Yab here b0 
= EE بچد‎ Notice that : — 

4b 1b 1b b ШТ 


Қ | 
This operation is carried ош to make the denominator an integer. 


* The multiplicative inverse of the number 


1 is itself and also the multiplicative inverse 
of — 1 is itself. for the number zero because 


• (а 6)2 = а2-2аъ +2 ( 
и 
и 
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For example : 


«12 _ 12 „Үз 19 „ [з _їз -BE 


(6 
{з 157575 270271: 2 


Ехатріе Write each of the following in the form ay b where a and b are two 


integers > b is the least possible value : 


‹ a 
ah JF rapes 
Solution [1 27 - 49x53 
- 9 ×۷3 - 3۷43 
]2 |554 - 59×6 = 5 х 9 >6 


=5 x3 x ¥6 - 1546 


Gl چ‎ -3 «32 =з «уху =з х1; =үв 


Another solution : 
NER 32 × 2 =ү3х2=ү6 
84 84 
4 84 2412 2 4x3 - 4 × 3= 3 


Example Simplify to the simplest form : 
[1]/45- 2420 + 245 
| 2]23 18 +50 — 42 {+ 


2427-3 „| -& 
НЕ ИИН 


Solution | 1 |45 220 «245 =f9x5—294x5 +245 
| о x5- 2 xa x5 245 
-2345-2x245«2145 
=3{5—4{5+2{5 =5 
2 рте узо ао [4 =27ox2+ 2552-4213 
| коры ا‎ аға 
-2х3ү2-»5Үү2-21Үү2--101> 


4,39 اا رو یہ 2= - ل 3- 27لا 


وو ٰ 
323143 2- 3+ 6+3 - | 


MATHS (ALGEBRA) - PREP 2 - FIRST TERM 2025 27 


1 
М 
( 
( 
М 
| 
(| 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


М М جح جح سج یج‎ НУ НУ N НУ مخ‎ E EE NE E ںوج مج مخ مخ مخ‎ NE EE EE E NE E ہج ےک‎ EN НА N 


DEENEN NENEN NENE NE NENE NE SE NE NE NE NE NENE NE NE NE NENE NE NE NE N S NE NE NE NE SE NE NINNIN] 
SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 


EX. (1): Complete the following: 


The additive inverse of ¥ 48-5 


SN | 


The multiplicative inverse of the number 
с s 
ұз 


The multiplicative inverse of -2 is 


y2 


The multiplicative inverse of the number 


The multiplicative inverse of 


ZANAN 


"The multiplicative inverse of үз 15 


4 5 
If a ЄВ and b EIR > then a — b means the sum of the number a апа 


the number b 


1 If a EN » b €« Q and c ER > then a +b + c Є 


If: a—b-245 Hie wales of : nacb thn s ZEE 


Ef 27 - 2448 = х үз əs then X= 
OY 5 >V 20 > ү 45 > y 80 > in the same pattern. 


If х2 = 3, then X in the simplest form = ---------- 
CO If x? = 5 then (х+ ¥5 )2 = 


Jf ¥x=¥2 +1 >then x= 
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The multiplicative inverse of the number 3 is 


(a) = (b)-3 (c) 3 


Үз 


(b) - 243 (с) 213 


(b) 20 
ғар " 
10 


(a) 275 رم‎ - 12 с) (45/2 


LEA 
10 


The multiplicative inverse of the number — is 


га 243 «3433 = .......... 
(a) 51/6 (95/3 (с) 613 тр 


Ш5+7{2-4+{2= 
(a) 15 b)1+742 (9182 (d)1+642 


The multiplicative inverse of the number 5 is 
-1 5 

(а)-5 i (c) — 

; | А 

‘ 

р 


i 


МУ АМА А ЛА ЛА ЛЧ А ЛЧ ЛЧ, ЛЧ ЛА, ЧҮ WW WW f, شر ہش ہم‎ ЛАМ, ЛАМ, ЛА у 
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The multiplicative inverse of the number —— is 


(ay 3 _ зү? (с) 6 


The additive inverse of the number (17 EL ) is 


(с){3 +47 (à -17-13‏ 3+ ۷۔ رن ٣٦+۷۹۹‏ رم 


The additive inverse of the number _6_ is 


2 
(а) - 243 (b) 233 ی۳‎ (d) 342 


The additive inverse of the number 02 E ) is 


(а)/2 +{5 45-12 (12-75 -12-15 


1 
2 20-10 


(a) 345 | (d) 12 


{з (11+43 ) =... А | 
(a) 34 [11 2 (b) 133 +3 (c) 1143 +2 (d) 2411 + 3 


(с) 345 (d)5 


(d) 1 
()18 — (a) 18 


(а) 2 (b) 12 
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Find the result of each of the following in the simplest form : 


was) aere) | sm) 
4(2-13(-5-13) |®ш({+1)({4-1) ٣ 


Find the simplest form of 1 75-2027 +3 { - 


Find in simplest form the expression: LO 2718 +7 50 + + 162 


Find in the simplest form :1 50 +118 ы42 


Simplify to the simplest form : 1117/27--54/18 — 300 


Simplify to the simplest form? yı 23 + 6 [3- د-۷12ہ-‎ [1 
Simplify each of the following to the simplest form : 

(1112150 «Ys | (2) 63420-45 

(N Find the value of each of X + y » X x y in each of the following cases : 
1)Х=3+]5 , у=1-ү5 

2)х={3-{2 » yeso 

8X25-342 5 у=5-3{2 
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Lesson (7) 
The two Conjugate Numbers 
If a and b are two positive rational numbers » then each of the two numbers 
(fa +b ) and (Ға -fb ) is conjugate to the other one and we find that 
e Their sum = (a+b) + (Va - o) = 2{а = twice the first term. 
° Their product = (fa +b ) (Га - o) = (fa - (o y =a-b 


= the square of the first term — the square of the second term. 


For example : 


(Үз a its conjugate is (үз +2 ) » then we find that 


е Their sum = 243 e Their product = 3 – 2 = 1 


The product of the two conjugate numbers is always a rational number. 


If we have a real number whose denominator is written in the form (a +b ) 


or ({a-Yb ) > we should put it in the simplest form by multiplying both the numerator 
and denominator by the conjugate of the denominator. 


Important Remarks 


From direct product (multiplying by inspection) » 
e We know that : (X- у) (Х+у) = X? - y? 
e And we know also : 
(х+у) = 2+2 ху+у2 (x-y = 2-2 × ر + ر‎ 
Then Then 
*д+ху+у?=(Х+у) -Xy ox2_xyty’=(X-y) «xy 
eX «y z(X«y) -2Ху or Х+у2=(Х-у) +2 Ху 
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=з? 


y = ———— s write each of X and y such that 
3+242 


its denominator is a rational number » then find Х+у 


MEETS 242 ДЕ — 3 


=2(2+ {2 )=4+2{2 


_3-2{2 „3-2 
34242 3-22 


2 
ge _ ES "D 


2. Х+у= ано: 21-3042 


ІХ = т 45 — and у = ={5- 43 » prove that X and y are conjugate 


Solution |. 4 2442 _ 4(2+42) 4(2-Ү2) +2) 
| 


Example 


numbers » then find the value of each of : 


X^ +2ху+у? 


۹5۹+۹3 2 (5-3) 


х--- 


Solution 


к з) eae 
‚-у={з-{з 
2. X апа y are conjugate numbers. 
+2 xy + ر‎ = ({з +з)" +2 (83) (5 3) + (5-3) 
=(5+2415+3)+2(5-3)+(5-2415+3) 
=8 +215 +4 + 8-215 = 0 
Another solution using the previous remarks : 


2 
Since 52 +2 Xy + y2? = (Х+у) 


ох? +2 ху + ر‎ = [({з +з) + 5-1) 
=(2{5) =4х5=20 
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EX. (1): Complete the following: 


1 | (2+13) ° (42-43)? = 
2 | (2+5) 2-45) = 
EDET 
(47-42) (47 42) » 
(75) (7-45) - 


(18-412)(1%-12)---- 


: 1 : 
The conjugate number of the number 18 ee 


3-2 


کے سے سے سے Ne No‏ کہ ہے Nod od Nod Nao‏ ھ ہے ھ АТАТ‏ 
e‏ 


The conjugate number of the number 1 + 5 in the simplest form is 
7 


The conjugate of the number | 3 - 15 


The conjugate number of the number As +۹3 15 


[ I£ X 23 +2. » then its conjugate is and the product of multiplying 


X by its conjugate is 


» 


415! If 1 ={5 -2 , then the value of X in its simplest form is 
pt 


If X=13 +2 ry =3 -2 »then (Xy »X+y) = 


3 
If x 243 + 1 and y 243 - 1: then (X + y? = ------ 


کے 


m 
со 


If: X=243+345 апду=2{3 —345 5 then x- y = e 


کہہے سے سے سے ہے ao oT‏ ہے No Nod Nod Nod Nod Nod No Nao‏ ےس 
= 
o‏ 


If: X= 1 and Xy = و‎ ط٥۱‎ y= — 


8-15 


If x 243 +1 sy 243-15 then (x- y? = eere 


If X22 +45 and y is the conjugate number of X » then (x- y) = 


SSO (il 
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The number (1 ~43 ) (1 +3 ) isa number. 
(a) natural (b) rational (с) irrational 


The simplest form of the expression : (үз - i) ( 3+ 1) is 


(a) 2 (| 3 - 1) رم‎ (3 « 1) ШЕСІ 


"Тһе multiplicative inverse of A +13 A و‎ ) 1$ 


(a)4 (b) -4 (1 


If: Х=15 +713 у= {5-3 » then x- y = — — 


(a) 213 (b) 513 () 215 


ME: X234 [5andy 23-45 s then X-y = e 


(a) 645 (5) 215 (10 


If: X3 - y? = 60 and X + y = 56 then X- y = n: 


(a {6 (9216 06 


If X=3+43 andy =3-13 » then X-y = 0 


(а) 613 (b) 243 (o6. 


If: xe T3 sy=77 -13 s then (x- y = 
(a) zero (b) 24 (c) 2413 


(d) 6 


(4416 


Simplify : 


(4-342) (a 312) G (Үз +2) (3-1) 


It x 245 «42 y= 3 
" se 2 


(1) Prove that : X and y are conjugate numbers. (2) Find the value of : E 


Ifa= کک‎ , find the value of : (a — b)? 
2-1 


If X-3 +45 and y= ы (5 з prove that X and y are conjugate numbers » then find : 
3445 


ج Ned Ned red Wed‏ ہے۔ 


[1 Their product. (2 x? y? 


1 


Ш ға=73 +42 and b= » find the value of : a? — b? in its simplest form. 


| 

) 
| 
۹ 


If X= 5 +2 апау =15 12, find the value ог: 257. 


Need Cred re‏ ہے ہے۔ 


' LJ 1٢۶7۶-۸5-3 andy < TEE » find the value of : X? 42 X y + y? 


5-13 


ہے ہے ہے 
жей‏ 


Ишен ме! » find the value of : rte 


BE 


s42 + за/> ہد‎ s> — 342 
Ag ЖСЖ and یا‎ el کو © ج‎ 
و‎ ¥ > 


> find the valne of each of | 1 ]2c 7 + = 


Noel Noo Nod Noe Ned Ned Cae 


> them prove that = = -- y7 = 38 xy 


+ 
ху 


у 


and b = » find а 


4 
трт Т 


ШЕХ ={5 -42 and y = р » prove that X and y are conjugate numbers » then 


(5-12 


find the value of : X? -2 Xy +y? 


SSO ———"Iil 
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Lesson (8 
Operations on The Cube roots 


If a and b are two real numbers » then 


For example: 
e [5 xo =13x9 = 27 =з • 2 x*[-4 -[2x-4 -*[-8 =-2 


3 " (where b z 0) 


“ог example: 


X [ma 
i^ 2 د8‎ 


* If a and b are two real numbers ; then: 
EN a+b ے‎ a+b , a-b a-b  Үү-а=- Ya 
Ela Yo ۰ 


For example өз =: 27 x d 3ے‎ | 
еа оаа 1-2 
For example : * 3/2 = [4x 2 = [2-1 9 


Important Remark 

| 976 = Y8« Y2 = 22 У24 = вх Y3 - 218 
( 954 = ¥27 x 32 =2 81 = #27 x Y3 = 33 
‹ 5128 = Yea х 92 = 492 У40 = Ув х 5 -295 
#250 = #125 х #2 = 592 9135 = #27 x ¥5 - 335 
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Еха тріе Find the result of each of the following іп its simplest form : 


кке‏ ج ed “чу‏ سے ہے۔ 


چ ہے ہے od No‏ ہے Ned red Nod Wed‏ ےس 


Ук 


Ї Remarks 


If a and b аге two real numbers ; then : 
© a+b a+b, a-b #a-b 
Ө -а=- үа 
۷ء9‎ =Yar 


For example: + 3 3/1. =3 21x 1 =з 
4 ا‎ [1- J 1—4? 
84-4 ×2 =4 8x 1-412 
©з |2 =: FEN AD ab’ _ و1‎ p7 (Where b # 0) 
Vb Vb b? VB b 
11 411.9 ادے‎ 98 _ 17 
For example: 3 1. = [1x 2-112 - L5 


Example Put each of the following in its simplest form : 
QD [24 [5 fen 
3 3 1 
(2) {54 + 616—6 H 
(3) Үз ed 12 - 233 - 243 


p MATHS (ALGEBRA) - PREP 2 - FIRST TERM 2025 40 


М 


уу ЕУ НУ ЛУ НУ IN НУ ИЗ НУ ЯЗ EE NE EE NE EE NE Ны Ни Н EE ИНА ИНА ЯН E NE ЯЗ, ЯН ИН НА N 


SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 
Solution @ 1ئ‎ fsi =Y8x3 үз 27x3 
= 2з +{3- 33 = zero 


О {54 + 6116-6: ЕРЕК تاد‎ 
5 27 x 2+6 Хах (2-3 зв 1 
-3x 2+6 x2 x 2-3 х2 
= 32 + 122-32 = 122 


Another solution : 


3 
X usi... 26 ے١ ۔‎ 7 
5 - = =з = 
11 4 ^ 16 1156 64 4 


ШЕ - ا‎ 3 ERE 
=4 8×2 = 1 ×2 2= 1*2 


[54 + 6” i6-ex =3 2«6x232- 6x12 
= 352 + 122-32 - 1242 


One more solution : 


4 4^ 2 8 Ts 2 
з 
Asa 66-631 =3 24 22-62 
=3 2+ 1242-32 = 1242 
@ вт H12- 23-25-23 +44x3-243-273 
6 
= зз +23 -213 -213 =13 
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EX. (1): Complete the following: 


= +د 
E: |‏ کو و ا 3 3 
If: X= 3 +7 „y =13 27 , then (X + y)? = РТТАР‏ 


If: X= {3+1,у= {3 -1 othen(X+y)3 = ~- 


The multiplicative inverse of us is 
2 


If a ER and b ER » then a — b means the sum of the number a and 


the number b 


Ш Ifa EN ,b EQ and c ER » then a + b +c € 


It: a-bz245 , the value of : а (a-b)? +b (b-a} = етене 


۲-2 sy - [46 » then ( 
i: I. 
Ise-32 =. азын 
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(d)-4 
If: x2 d1342andy2 13-2 then (xy X4 y) = = 
(a) (—1 5243) (b) (15233) (с) (5 5273) (4)(-1,4) 


c» ہد‎ XE са) /> 


(c) 2 رو‎ 2*2 


(63 (à) -43 


= 2-[*« 54 وع 
(a) 52 (22 (42‏ 


0-64 +6 = КЕРЕ 


(а) zero (b) 8 


; 2 +42 = КЕЛТЕ 
а) 2 (54 (с) 8 (a) [16 


The number ( -13) ( +43 ) isa number. 
(a) natural (b) rational (c) irrational 
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EX. (3): Answer the following: 


4 | Find in simplest form 54-116 +2 


Simplify : 154 +2 + {128 

Simplify to the simplest form : 312 +454- 2427 -416 - 
Prove that : [128 44/16 - 254 =0 

Find the value ٤ «Ұза-зҮ2-1%16 

Simplify to the simplest form : [16 — 1%54 +-2. 


3 3 5 
Ш Ifa = 15 + 1; b= 15 — 1 > find the value of each of the following : 
1](а—Ъ)? 2\(a+b) 


Prove that : 
3 3 3 
(33 128 -- 16 —2 54 => zero 


AY ہے ہت ہے‎ (Ҹа х6) = 1 


? 3 3 | - 3 
[M Ifx2346 , y 23-6 . find the value of : | = 
Find the result of each of the following in its simplest form : 


D gar 2463/13 8 13125-24 


Find the result of each of the following in its simplest form : 


$ 3 3 
а tL) J- N10 x e 100 | = цэ لد - ج لد‎ | 
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Lesson (9) 


lications on the Real Number 


2Xrh«2mr 
—2JUr (h +r) 


2 


If the side length of a square is l cm. and its area is 30 cm? » then the area of the 


Square whose side length equals 2 { cm. is 


М 


' Area of the square of side length is (2 1) ст. = «<. cm? 


The lateral area of a cube whose edge length is lcm. = مد‎ cm? 


2 


2 
2 
7 
2 
2 
у 
2 
2 
М 
2 
2 
у 
2 
2 
2 
2 
2 
2 
2 
7 
М 
2 
2 
2 
М 
2 
М 
2 
2 
2 
7 
2 
2 
М 
2 
2 
2 
2 
2 
2 
7 
2 
у 
2 
The edge length of a cube is 4 cm. » then its total area = =- ст. i 
2 


М 
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If the edge length of a cube is 5 cm. » then its volume = ·--------: cm? 


The cube whose edge length is 2 cm. » then its volume = 


If the volume of a cube is 216 cm? ; then the length of its edge is 
А cube whose volume is 1000 cnr. then its side length = مع‎ 
If the volume of a cube is 27 сп?» then its lateral area is 

The cube whose volume is /? cm? 5 its total area = سا‎ ст: 


The sum of lengths of all edges of a cube is 36 cm. » then its total area equals 


The volume of a cuboid whose dimensions are 2 cm. „үз cm. беп. 15 


The volume of right circular cylinder 90 Л cm? and its height is 10 cm. then the 
radius length of its base equal 


The volume of the sphere = м 


The radius length of the sphere whose volume 54 Деш = 


3 
The volume of the sphere whose diameter length is 6 cm. = سس‎ Лот 


If the volume of a sphere is 2 TL cm? » then its radius length = cm. 


If the volume of the sphere is т T cm? › then its radius length = cm. 


The volume of a sphere which its diameter 6 cm. = =- cm: 
(a) 4 Jt (b) 9 It (c) 36 7t (d) 27 л 


If the radius length of a sphere is 3 cm. » then its volume is 
(a) 4 7t cm? ‚ (bD9xX cm? (c) 27 Л cm? (d) 36 7 cm? 


The volume of the sphere equals 3243 Jt cm? » then its radius length = 
(а) |3 cm. (b) 3 cm. (c) 213 сіп. (d) 9 cm. 


If the volume of a sphere is E Jt cm? , then its radius length is 
4 2 3 


If the volume of a sphere is 4 JU cm? , then its radius length = eere cm. 


(а) 2 (b) 1 (c) 8 (d) 27 


The volume of a sphere is + Jt cm? » then its radius length = --------------: cm. 


(a) 1 (b) 1.5 (c) 2 (d) 3 


The lateral surface area of right circular cylinder = سی‎ 
(а) тһ (b) 4лг? 2 © лг?Һ (d) 2711 


The radius length of a right circular cylinder whose volume is 40 7t cm? 
and its height 10 cm. = ·--------- cm. 
(a) 5 (b) 3 | (c) 2 (d) 1 


The volume of a right circular cylinder is 90 Л cm? and its height is 10 cm. 5 then the 
radius length of its base = -.............. cm. 


(a) 3 i (b) 4.5 (c) 5 (d) 9 
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‘Volume of a cube whose edge length 2 l cm. is 


(5 8( (0805 | 


The volume of a cube whose edge length is 2 cm. is 
(a) 8 (b) 4 (c) 16 


If the area of one face of a cube is 25 cm? » then it's volume = -+ 


(a) 125 cm? (b) 50 cm? (c) 5 cm? (d) 625 cm? 
The edge length of a cube whose volume is 24 2 ст? = 


(а) {2 (b) 2 (c) 8 


The cube whose volume is 343 cm? , its side length is 
(a) 3 (13 (с)9 
The edge length of a cube whose volume is 3 m? is ............... CM. 


(ay 3 (b) 3 (c) 1 


The cube whose volume is 8 cm? ; then its total area = .......... С 
(а) 16 (b) 24 (c) 96 


І the volume of a cube is 27 cm? з then the total area is +++ em? 
(a) 54 (b) 9 (c) 27 (d) 36 


' If the volume of a cube is 4015 cm? , then its edge length is cm 


(ays (sys o (c) 245 (а) 542 


The volume of a cube is 64 cm? » then its total area = ·---.-.---...-. 
(a) 64 cm? (b) 96 cm? (c) 36 cm? (d) 24 cm? 


A cube of volume 216 cm? has a total area = o- cm? 


(a) 6 (b) 36 (c) 144 (d) 216 
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А cube whose lateral area is 36 cm? Find: 


1116 total area. 2 Its volume. 


The perimeter of one face of a cube is 12 cm. Find : 


4 Its volume. 2 [ts lateral area. 


The sum of lengths of all edges of a cube is 60 cm. Find : 


1 |16 volume. 81 Ц5 total area. 


СД Find the total area of a cuboid whose volume is 720 cm? and its height is 5 cm. 
with a squared-shape base. 


LL Which is more in size : 


A cube whose total area is 294 cm? or a cuboid with dimensions 742 cm. » 54 2 cm. and 
5 ет. 7 


ПА A circle whose area is 64 7t cm? Find the length of its radius » then find its 


circumference approximating it to the nearest integer. (JU = 3.14) 


#11 In the opposite figure : 
AB is a diameter of the semicircle. If the area of this region is 12.32 cm? 
B 


> find the perimeter of the figure. 


ГӘ In the opposite figure : 
These are two concentric circles at M and their radii 
lengths are 3 cm. and 5 cm. 


Find the area of the shaded part in terms of JU 


СВ Find the lateral area for a right circular cylinder of volume 924 cm?. , and of a height 6 cm. 


ee 
Л = 2 


Find the total area of a right circular cylinder of volume 7536 cm? and its height is 24 cm. 
(123.4) | 


If the volume of a sphere is E 7 cm? > find the length of its diameter. 


Find the radius length of a sphere whose volume is 36 7t cm? 


If the volume of a right circular cylinder is 90 7t cm? and its height is 10 cm. 


find the radius length. 


А right circular cylinder » the radius length of its base is 3.5 cm. and its height 10 cm. ` 
Find the volume of the cylinder. (U = 3.14). 


А metal cuboid with dimensions 77 cm. » 24 cm. »21 cm. It was melted to make 
a sphere » find the radius length of that sphere. (x 22) 


Find the volüme and the total area of a right circular cylinder in which the radius 
length of the base = 14 cm. and the height is 20 cm. 


The volume of the sphere is 36 7 cm? Find its radius length. 


If i the volume of a sphere is 8 7۲ cm? ; find its radius length. 


Find the surface area of a sphere if its radius length = 7 cm. 


The right circular cylinder its radius length is 7 cm. and its height is 15 cm. 


Find the lateral area. 


Lesson (10) 


Solving equations and inequalities of the first degree in one variable in R 


For example: Find the S.S of the following in R: 


1)2Х-10 2)X-3=5 3)2Х-3-11 


X=10+2 
X=5 
S.S={5} 


5)Х%5>8 


Х>8-5 
X23 


[3,~[ 


2<X<4 


12,4] 


3<Х<7 
13,7[ 


3<X+1<7 3 < ЗХ <12 
3-1<Х<7-1 З + 3<3X<12 + З 
2<X<6 1<X <4 


[2,6[ 11,4] 


4)3X+1=13 


- 13-1 
ы 3 


Х=4 


26+4 
mec 


Х<6 
1-91 


14 <6Х + 2 <26 


14-2 cy > 26-2 


6 


6 
2 <X <4 


[2,4] 


51 


| 
D 


EX. (1): Complete the following: 


| 
| 
| 
) 
) 
| 
| 
| 
| 
| 


i 


AAA AA А АА a a s ИК ИК مرخ‎ NW NW مرک روج ےرک‎ EEE 


The S.S. of the inequality : 0 < X + 5 < 6 in Ris 
(а) ]5 511] (b) ]-1,5] (с) [- 5 91 


The S.S. of the inequality : - X > 2 in is 
(a) (2j (b) ]- ۹ہ‎ :2[ (c) ] > 


If—1<—X<5 «then the SS. inIRis --------- 
(а) [- 5 5 1[ (6) [5 :-1] (c) ]|- 5 » 1] 


-3>71-14-3>7|-ееезеее“ 
(а) [-3 »7[ (b) ]- 3 57] (c) ]-3 ›7[ 


The S.S. of the inequality : - X » 3 in Ris 
(a) {3} (b) ]3 >of 


The S.S. of equation : {2 X = 2 in Ris 


а) [42] 2 


[x: XER » X€1] = еее 
0-1-2 Ge] өрені 


If: XCR51-7X»|-8| then X« 
(а) 1 (b) -1 


If:2<X<5 sthen3 X-1€ 


(а) ]3 » 12[ (b) ]6 » 14[ (с) ]5 5 15[ 
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(d) ]- 5 51] 
(d) ]- e» » - 2| 
(à) ]- 5» 1[ 
(à) [-3 57] 
(d) ]- e» ,- 3[ 


@ {212 ] 


(d) ]- ہہ‎ +0] 


(d) ]5 5 14[ 
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The solution set for the equation : X? = 2 in R is 


а) {12} | 91-12] (9142-12) (912) 


If:-2X>-6 then XC 
(a) ]- œ ,3] (b) ]3 ]ہہ‎ (с) ]-2 »-6[ (d) ]1 »3[ 


i The solution set in R of the inequality : - X < 3 is 


(а) ]- = ]3ء‎ (b) ]3 > ef (o) j-o 5-31 «F3: 


The S.S. of the inequality : - X > 2 in R is 
(a) ]- مہ‎ »2[ (b) [2 » oof ()]-95,-2[ (@{2} 


The S.S. of the equation : X? + 3 = 0 in Ris 


(а) 2 (b) -13 (с) үз (а) +3 


If the S.S of the inequality : — 1 < X + 3 <3 in Ris 
(а) [- 4 50] (b) [2 » 6] (с) ]2,6[ (d) ]- 4 »o[ 


( The S.S. of the inequality : - X > 3 in Ris 
(a) {-3} (b) |3 | (с) J- ہہ‎ ,3[ (d) |->-3| 


|The S.S. in R of the equation : X? + 11 = 12 in Ris 
(a) {11} (b) {12} (с) {1} (à) {3} 


| The S.S. of the equation : X + 27 = 0 in R is سس‎ 
(a) {3} (b 1-3) {343} oh 


D 


The S.S. of the equation : X +8 =0 in Ris 


5 
) ap) -— 6) {242 } (с) {-2} (à (2-2) 
ПКЕЕ ПИН 
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EX. (3): Answer the following: 


Find in R the S.S. of : 
С) 5 Ж+6=1 (3 < X+2 =6 


Find in R the S.S. of : 4< 3 X + 1 = 10 and represent it on the number line. 


Find the S.S. of the inequality : 5 x—3 <2 х +9 іп »then represent it on the 
number line. 


Find the S.S. of the inequality :|- 3 | < 2 X-1 <5 in R by using number line 
Find in R the S.S. of the inequality: 4 X < 5 X +2 <4 X +3 


в | Find theSS.inR: 1 - X 2-2X-3 


Find the S.S. of the inequality : X- | <3 X-1<X+1 in R » then represent it on the 
number line. : | 


Find the S.S. of the inequality :2+2 х=3х+3<5+2 х іп » then represent the 
8 || interval of the solution on the number line. 


Find the S.S. of the inequality: 1<5-х<3 Е 


» then represent the interval of the solution on the number line. 


Find the solution set for the inequality :-5<x+ ı </5 in R in the form of an interval » 
then represent the solution on the number line. 


Find in R the S.S. of the inequality : x + з = 2 хь x—2 


and represent it on the number line. 


Find the S.S. of the inequality :*-4< x, < +3 іп Ж » then represent the interval of 
2 


the solution on the number line. 


Lesson (1) 


The Relation between two variables 


The linear relation | 


e It is a relation of the first degree between two variables X and y ; it is in the form 


» Where а » b and с are real numbers. з a and b are not both equal to zero 


* There is an infinite number of ordered pairs which satisfy this relation. 


* If we represent it graphically > the graph will be a straight line therefore it is called 
a linear relation › this will be shown later when we study the graphic representation of the 


linear relation. 


Represent the relation : 2 X – y 23 graphically 


To represent this relation graphically » we should determine three ordered 


pairs satisfying the relation : 2 X — y 2 3 » as follows : 

e Set х= 0 .2х0-у-3 -.-ук3 y= 
e Set X= 1 : —.2х1-у=3 | -уші y= 
e Set х= 2 | —.2х2-у=3 

It is preferable to put the values of X 


and y in a table as the following : 


Then we determine the points which represent 
-these ordered pairs : (0 » — 3) » (1 »— 1) and 

(2 » 1) on orthogonal coordinates system 

» then we draw the straight line passing 
through these points » it will be the graphic 
representation of the relation : 2 X — y 23 


' - All the points of the straight line which represents the relation determine ordered pairs 
which satisfy the relation. | 
‘For example: 
The point A determines the ordered pair (- 1 » — 5) which satisfies the relation when we put 
X--1wefindthat2x(-1)—-y-23 іе. у= – 5 and also the point B (- 2 »— 7) 
سڪ ڪڪ ڪڪ ڪڪ ڪڪ‎ 
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Special cases 


We studied before the relation : a X+by=c 9 where а 9b are not both equal to zero and 
it is called a linear relation and it is represented graphically by a straight line and now 
we study the following cases : 


۱۳ 1٢١ - 0 р 0 


Then the relation becomes in the form : 
by=c | 

and it is represented graphically by 

a straight line parallel to X-axis 

and intersects y-axis at the point (0 , 5 ) 


For example: 
The relation : 2 y = 4 i.e. y = 2 15 
represented by a straight line parallel to 


0 و و 0 - ر٢۲٢ A‏ 


Then the relation becomes in the form : 
аХ-с 

and it is represented graphically by 

a straight line parallel to y-axis 


and intersects X-axis at the point (- E 0) 


For example: 
The relation : X = —3 is represented by 
a straight line parallel to y-axis and 


X-axis and intersects y-axis at the point intersects X-axis at the point (- 3 » 0) 


Notice that: 


The relation : X = 0 is 
represented by y-axis 


Notice that : 


The relation : y 2 0 is 
represented by X-axis 


E 
` Then the relation becomes : a X +b y = 0 and it is represented by 
a straight line passing through the origin point. 
For example: 
The relation : 2 X + y =0 is represented graphically by 
a straight line passing through the origin point as shown 


in the opposite graph : 


Lesson (2) 
The Slope of Straight line 


If A and B are two points in the coordinates plane where A (X, > y,) and B (X, ›у„) » then: 


The slope of the straight line AB = 32731 where X, # X, 


Definition 
the change in’ y-coordinates the vertical change . 


ПЕ سو بی‎ of the straight line = the change in X-coordinates ^ the horizontal change 


i.e. eS = ¥2 — » where x, ж х, қ "^ @ Sis undefined if X 1 =X; 


The straight line passes through 5 two points (2 » 0) and (75 5) »then : 


=y 5-0 5 
the slope of the straight li арыма 21. =^ = 2 =1 
pe нп хх, Tes و‎ 


-am 


The angle which the straight line L makes with the positive direction of the X-axis takes one 


of the и cases : 


Prove that the points А (2 › 3) ,В (4 , 2) and С (8 ; 0) are collinear. 


oe 9277“ 
X5-Xi 


г. The slope of AB = 
‚ °. The slope of AB - the slope of BC and the point B is common. 


г. The points A В and C are collinear. 
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Lesson (3) 
Real life Applications on the Slope 


° We studied before that if there is a linear relation between two variables X and у > then : 


e which represen pere ІЗЕТ паразит: 
ih ln ich oe. resents | IE rela the change in y-coordinates | 
nich represents this relation = the change in X-coordinates 


i.e. The slope of the straight line (S) expresses the rate of change of y with respect to X 


* In our life > there are many applications which we need to know the rate of change in dealing 
with them. 


For example: 


ЕЗ If the opposite graph represents the motion of 
a саг » then : سن‎ in коз) 

The uniform velocity of the car (v) 

= the rate of change of the distance (d) with 


respect to the time (t) 


کے سے سے سے شس سے سے ہے ہے ہے کے کے Ned Ned Nod od‏ ہے کے АЗ” Nad‏ ہے Noe Nod ro Nod‏ 


i.e. The uniform velocity of the car (v) 
— the slope of the straight line (S) 


AT 


and by selecting two points on the straight 
line as A (2 » 80) and B (5 > 200) 
_ 4-4, 200-80 120 


at, = 73-3 =з = 40 km Shr. 


If the opposite graph represents the change in the 
capital of a company (y) within the time (t) » then: 
The rate of change in the capital of the company 
= the slope of the straight linc AB 
-. The rate of change of the capital of the company 


= = 37.5 thousand pounds / year. = | 2 : 5 


t 
4 (Time in years) 
i.e. The capital of the company increases in the rate = 37.5 x 1000 = 37500 pounds/year. 


A person filled the tank of his car whose ‹ т 
capacity is 40 litres with fuel. After he 
covered a distance 100 km. » he found that 


the remained fucl in the tank — 30 litres. 


aol ACD مم‎ | 


The oppositc figure shows the relation 
between the covered distance in km. (d) 


and the amount of thc remained fucl in سس ہس ا سا‎ ссометой distance 


in km.) 


the tank in litres (y) > then: 


The rate of consumption of fuel = the slope of AB 
Yo-Y¥y 30-40 -10 


А 5 Z 14; 
i.e. The rate of consumption of fuel = аа) = “S070 “лоо ^ 16 litre/km. 


(The negative sign denotes the amount of fuel decrcases in the rate of onc litre for each 10 km.) 


—————————À————————É' |‏ ڪڪ 
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گے کک ЯНУ‏ کے НУ ЁН НУ, ЁН УНУ‏ کے Ну ЯН‏ کے М НҮ “М НУ “Н НУ‏ کے А‏ کے کے کے 


Which of the following represent linear relation ? 


A) Xy =2 B) ер с) = D) y=x2 44 


Which of the following satisfies the relation: 2X+y=5? 
A) (-3,3) B) (1,3) C) (3,1) D) (2,2) 


(3,2)satisfies the relation 
A) Ү+Х= 5 В) Y-X=5 С) ЗҮ-Х=2 р) 2X+Y=1 


(3,2) does пої satisfy the relation 
A) Y+X=5 B) X-Y=1 C) Y+X=7 D) 3Y-X=3 


Value of b where ) - 3 , 2 ) satisfies the relation: 3 X + by = 1 is 
A) 3 B) 5 C) 4 D) 0 


If: (2,-5) satisfies the relation: 3X-Y+c=0,thenc= 
A) 1 B) -1 C) 11 О) -11 


If: (-1,5) satisfies the relation: 3 X + ky = 7 , then k = 
A) 2 B) -2 C) 1 D) 10 


If: (a, 1 ) satisfies the relation: 2 X + Зу = 7 , then a = 
A) 2 B) -2 C) 4 D) 3 


If: (2,b) satisfies the relation: 3 X + y = 9 , then b = 
A) 6 B) 3 C) 2 D) 0 


А) Уз в) 3 с) 27 


If: (a,2a) satisfies the relation: y=X-1,thena= 
A) 1 B) 10 C) -1 


If: (k,2k) satisfies the relation: 3X+2y=14, then k = 
A) 2 B) -2 C) 7 О) 0 
[ы-ы ш ыы з „с ص‎ — SSS Ema 
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If: (2k,3k) satisfies the relation: X+ у = 15 , then k = 
B) 3 C) -5 D) -3 


If: (2m,m) satisfies the relation: 2 X + 3 y = 35 , then m = 
A) 7 B) 5 C) 14 D) 10 

QJ The opposite table shows the relation 

between X and y » which is 

(a)y=X+4 . (b)y = X +1 

(c)y=2X-1 (d)y=3X-2 


The slope of the straight line parallel to the X — axis is 
A) Positive В) Negative С) Zero D) Undefined 


The slope of the straight line parallel to the Ү- axis is 
A) Positive B) Negative C) Zero D) Undefined 


The slope of horizontal line is 
A) 1 B) Zero D) Undefined 


IfA(1,2),B(0,4), then the slope of AB = ........................ 
A) -2 B) 2 с) 2 D) -4 
Slope of straight line passes through (-2,3)and(2,3)is 
A) 2 B) 1 C) Zero D) Undefined 


Slope of straight line passes through (-3,1) and(2,5)is 


1 5 6 
5- رم 3 C)‏ >- رم 


Slope of straight line passes through ( 3,2) апа (- 5,3)is 
: в) -4 C) 8 D) -8 


If A(3,5),B(5,-1),thenthe slope of AB = ........................ 
A) -3 B) -4 с) 3 D) + 


Slope of straight line passes through ( 3, 8 ) and (O0, 2 ) is 
A) 1 B) 2 C) 1 


Slope of straight line passes through (2,3) and(4,7)is 
A) 3 B) 2 C) 1 D) 2 


Slope of straight line passes through(3,y)and(5,-2)is-—3, 
A) 2 С) 6 D) -30 


»| 


27 Slope of straight line passes through ( 2,6) and (7,11) is 
A) 1 B) 2 С) 5 D) 6 


| 
If the Slope of straight line a X +b y + 1 = 0 is undefined , then 
B) a=zero C) b=zero D) a=-b 


29 | Relation: X - 5 = 0 is represented Бу a st. line whose slope is 
A) 0 B) -5 С) 5 D) Undefined 


In the opposite figure : 
The slope of the straight line 


(a) positive. (b) negative. 


(c) zero. (d) undefined. 


The slope of the straight line L 


in the opposite figure is 
(a) positive. (b) negative. 


(c) zero. (d) undefined. 


In the opposite figure : 
The slope of the straight line 


(b) undefined. 
1 
(а) 2. 


MATHS (ALGEBRA) - PREP 2 - FIRST TERM 2025 


1 


Represent the relation : X+2y=3 graphically 


Represent the relation : 2 x = 5 graphically. 


If the straight line which represents the relation : 2 X — у = a intersects the X-axis at the 


point (3 » b) » find a and b «6 30» 


ГІ Find the value of b » where (- 3 »2) satisfies the relation: 3 X + b y= 1 


Find the value of : k where (К » 2 k) satisfies the relation : X +y = 15 


If (3 > a) satisfies the relation : y -2 X = 4 » find the value of a 


Using the linear relations » complete the following tables : 


(04 X-yz-1 (2) у=5 Х+ 15 


СД Graph the relation : 2 X + 3 y = 6 If the straight line representing this relation 
intersects the X-axis at point A and the y-axis at point B 


find the area of the triangle OAB where O is the origin point. « 3 square units » 
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LLI An irrigation machine consumes 2.47 litres of diesel to work for 3 hours, If the machine 


works for 10 hours з how many litres of diesel will the machine consume 7 « اکا‎ 


А car moves with uniform velocity such that it covers 180 km. per 3 hours. If the car 


moves for 5 hours » what is the covered distance ? «30km.» - 


Distance (km.) 


LIJ The opposite figure represents the motion 

of a bicycle measured from a constant point. 

Find the regular velocity of the bicycle during : Я 
(1 The first three hours. 


(2 The next four hours. 


Find the total distance covered 


by the bicycle. 


In each of the following • prove that the points А» B and C are collinear : 
TAU: » В0,2) » С(-3,-3) | 

8 A(4:-3) » B(-657) » Сб.-4) 

(3А (2,12) » В(2,4) , С(6,-4) 
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Lesson (1) 


Collecting and Organizing Data 


Exa mple In the following table » these are the marks of 54 students in опе 
of the classes in grade two preparatory іп a school s which they 
took in an exam in mathematics where the full mark is 60 


етер у у му за ча тата тата OCS, ЧЫ ЧЛ 


The required is forming the frequency table with sets. 
Solution 1 Determine the range 


(it is the difference between the greatest mark and the smallest mark) | 


2. The range = 59 - 20 = 39 


2 Divide these data into a suitable number of sets of marks »say 10 
disjoint sets » the length of each of them is 4 » then you obtain the 
following sets : 


• The first set : 
The students who obtain 20 marks till less than 24 marks > 
which is written as (20 —) 


* The second set : 
The students who obtain 24 marks till less than 28 marks » 
it is written as (24 —) 


e The third вес: 
The students who obtain 28 marks till less than 32 marks > 
it is written as (28 —) and so on till you reach the tenth set. 


«Тһе tenth set : 
The students who obtain 56 marks till less than 60 > 
itis written as (56 —) 
| 
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3 Form the tally table as follows : 
Sets Tallies 
20-]|/ o oo 
| 24- | fil 


| 28- |H ._ 
| 32 -— P | 
| ene j 


{The tally table) 
4 Omit the tallies column from the table to get the final form of the frequency 
table with sets. It can be written vertically or horizontally. 


The following is the horizontal form of the frequency table : 


From the previous table , we deduce that : 
* The set that has the greatest frequency is 44 — 
* The set that has the least frequency is 20 — 


36 
45 
46 
58 
38 


Form the frequency table with sets. 
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Lesson (2) 


The ascending and descending cumulative 
frequency tables and their graphical representation 
GExample (1) 
The following frequency table shows the sil wages in pounds of 50 workers in one factory : 
[Sets orwages__—[4~[s8 Гез Гев - [70 [Total 
No. of workers ivan ЕГ 


Form the ascending cumulative frequency table and represent it graphically , then find z 


Ell The number of workers whose weekly wages are less than 60 pounds. 
ЕЙ The percentage of the number of workers whose weekly wages are less than 60 pounds, 


boundaries 
| "iu Number of workers 
of sets (Frequency) 12 72 


Less than 54 : 5ے‎ than 54 = 0 | 


Less than 58 Less than 58 = 5 +0 = 5 


Less than 62 
Less than 66 | Less shes 66=54 12 + 22 = 39 


-4-- тетиттияиинкшшшашашан 


Less than 70 „ех than 70 = 5+ 12 +22 +7 = 406 


Less than 74 Amon 1 mar 120223 (| EE 


'' Bii ۰ ۰ ۰۰ n 


The ascending cumulative frequency table, 
Notice that : The ascending cumulative frequency begins with zero and ends at the total frequency. 
To represent the ascending cumulative frequency table graphically + dû as follows : 
п Specialize the horizontal axis for sets and the vertical axis for the ascending cumulative 
frequency. 
Choose a suitable scale to represent data on the vertical axis so that it contains the 
ascending cumulative frequency easily. Asceming cumulative frequency 
Represent the ascending cumulative frequency of 
each өсі + then draw the graph (the curve) such that it 
passes through the points which we located as shown 
in the opposite figure. 
* From the graph ٭‎ we find that : 
The number of workers whose weekly wages are 
less than 60 pounds = 10 workers. 
The percentage of the number of workers whose 
weekly wages are less 


than 60 pounds = = х 100% = 20% | 
50 The asscreding comulative feequencg curve 
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The pronun frequency table shows the ману wages of 50 workers in one factory : 
ٗت اسس ہے‎ еее 
No. of workers (Frequency | 5 | 12 | 22 | 7 | 4 | 
Form the descending cumulative frequency table and represent it graphically » then find : 
EB The number of workers whose weekly wages are 60 pounds or more. 
ЕЙ The percentage of the number of workers whose weekly wages are 60 pounds or more. 


+ Form the descending cumulative frequency table as follows : 


کے No A T Ne NT‏ ہے Noe‏ ہے کے Nod Nod Nod Nod‏ ہے Nod‏ ہے ہے 


The lower 
boundaries 
of sets 


54 and more 


1242247 #45 "M 58 and more 


س رڈ 


62 and more = 1 223 RT A233. 62 and more 


ZANA SY 


66 and more = P 7+4=11 0 66 and mare 


ТО and more = . 70 and more 
74 and more = io | 74 and more 


Notice that : The descending cumulative frequency begins with the total frequency and ends 
with zero. Desornding aril awe frequency 
* To represent this table graphically s follow 
the same previous steps in the ascending 
cumulative frequency table to get the opposite 
Е giaph. 
a From the graph ٭‎ we find that : 
1! The number of workers whose — گا‎ 


weekly wages are 60 pounds or more = 40 workers. J. descending cumulative frequency curve 


The percentage of those workers = B x 100% = 80% 


Fi 
Remark зш 


| we сап graph the two curves of the ascending 
| and descending cumulative frequency of 
a frequency distribution in one sketch as 
shown in the opposite graph. 
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Lesson (3) 
The Mean 


Remember that : 
To calculate the mean of a set of values, do as follows : 
E] Find the sum of these values. | Divide this sum by the number of these values 
The sum of values 


Le. The mean of a set of values = ——— 
` Number of valucs 


For example: 
If the marks of 5 students are 25 «23 421 322 524 


„Шеп the mean of marks = MEA = 23 marks, 
Notice that: 23 x 5 = 115 
у the sum of marks of the 5 students = 25 + 23 + 21 + 22+ 24 = 115 


-].e. The mean is the value which is given to each item of a set » then the sum of these new 
values is the same sum of the original values. 


Finding the mean of data from the frequency table with sets 


Example The following table shows the distribution of the marks of 50 students 
in mathematics : 


ШСИЕМЕНЕНЕМЕНІГІ 
ЕТІН IZ] ا3ا اص‎ 


Find the mean of these marks, 


У 7 | А | 
) П Determine the centres of sets according to the rule : 


ee ee the lower limit + the upper limit‏ ےس 
The centre of a set ==‏ 
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» then the centre of the first set = = Шы 


20 н ger SADR. 


` the centre of the second set = | 
Since the lengths of the subsets are equal and each of them = 10 
therefore we consider the upper limit of the last set = 60 
» then its centre = T n وڈ‎ | 
Form the vertical table : | | 
Centre of | Frequency 
jtheset«X»] «f» | 


EJ The mean = Z 757 = 100 34 marks. 
۱ ; The sum of f 50 


E) 
70 
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; 


The arithmetic mean оѓ: 3 s 10 $2 is 

(a) 10 (b) 5 

The mean of the values : 2 35 4 4 5 is 

(a) 4 (b) 5 

The mean of the values :2 98 ۱6 94 ig evs 

(92 (b) 5 | 

The arithmetic mean of :3 57 328 452 410 سس سے‎ 
(а) 17 (b) 19 (c) 20 

The arithmetic mean of the values : 19 +32 +21 s6 «12 is 
(a) 90 (b) 32 (c) 18 


(a) 14 .. (15 
The arithmetic mean of the values : 30 523 525 130 522 is 
(a) 22 EO 23 5 - (c) 24 (d) 26 


If the arithmetic mean of the values : 27 48 «16 «24 s Gand kis 14; 

(b) 6 (cer (d) 84 
If the mean of marks of 5 pupils 15 20 « then the total of their marks = —---- marks. 
(a)4 (b) 15 (c) 25 (d) 100 


| Ifthe sum of 5 numbers equals 30 » then the arithmetic mean of these numbers is 
(а) 150 (b) 6 (c) 18 (d) 72 
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The set which its lower boundary is 2 and its upper boundary is 6 «then its 
centre 15 - 


(а) 2 (b) 6 (c)4 (4)8 


The lowest limit of a set is 4 and the other limit is 8 5 then its centre ig ............. 


(a) 2 | (094 (с) û (48 


If the lower limit of a set is 6 and the upper limit is 10 s then its centre is سیت‎ 
(a) 4 (b) 6 (c) 10 08 


IC 


Tf the سی‎ limit of a set is 19 and the lower limit of the same set is 1 then the 
centre 1s - 


(a) 10 (b) 15 (c) 20 (d) 30 
If the lowest ae ore a sel is 10 and the upper boundary is X and its centre is 15» 
then X = سس‎ 
a) 10 (815 _(с)20 
If the lower limit of a set is 18 and its centre 1820» then its length is 
(22 . (b) 19 (c) 22 


The arithmetic mean of the values : 3-a »5 154 2+2 equals 

(a) 1 (b) 2 (c) 3 | (d) 15 

If the arithmetic mean of the values : 9 56 »5 » 14 sk is 7, then k = ee 
(а) 1 ` (b)5 (c) 34 (d) 35 


The mean of the values :2-a $4 51555 3 ads 


0 02 ()3 (018 


72 


Using the following distribution » find the arithmetic mean : 


Peewee |а а а |» | v |n ju; 


The following table shows the frequency distribution of marks of 10 students in 


mathematics : 


Sets 
Frequency 


[л | Calculate the mean of marks of students. 


(2) If the mark of success is ЗО » calculate the number of failed students. 


ЫЛ The following table shows the frequency distribution of 50 workers days-off : 


Sets 


Frequency 


Find : 
[1] The value of К 


[2]'The mean. 


If the mean of the scores of a student during the first 5 months is 23.8 • what is the 


score of the 6 month if the mean of his scores is 24 marks ? 
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Lesson (4) 
The Median 


| The median is the middle value in a set of values after arranging it ascendingly or 
X descendingly. such that the number of values which are less than it is equal to the 
number of values which are greater than it. 


* To find the median of a set of values › we do as follows : 


We arrange the values ascendingly or descendingly 


If the values number is odd > then If the values number is even » then 


The median is the value lying in the 
middle exactly. 


The median 


- The sum of the two values lying in the middle 
2 


For example : 


For example : 
If the values are 


If the values are 
42 $323 $417 $30 and 20 27 913 »23 524 513 321 


We arrange them ascendingly as follows 


We arrange them ascendingly as follows 
17 +20 30.42 


924 527 


Finding the median of a frequency distribution with sets graphically 


“Example The following table shows the frequency distribution of marks of 
` | 50-students in math exam : 


CCECNESESESESESES [a 
ааа 08۵8 |آ٦‎ 
_ Find the median mark of the student. 
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frequency curve : 


Less than 0 
Less than 10 
Less than 20 
Less than 30 
Less than 40 
) Less than 50 


) 
) 
) 
) 
) 
р 
р 
р 
р 
) 
) 
; 
) 
> 
| 


‘ The order of the median 


2 


ZATATATATATATAATAA AA AA AAA AAA AAA AAA AAA AAA AAA AAA 7A 7A 7 A A 
С 2 
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БЕНЕН 
Using the ascending cumulative | Using the descending cumulative 


frequency curve : 


( and more 
10 and more 
20 and more 
30 and more 
40 and more 
50 and more 
60 and more 


50 = 95 


г, From the two previous graphs » the median = 36 approximately 
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The order of the median of the set of values: 8 545756 5و‎ 15 
(а) 7 (5) 6 (с) 3 


The order of the median of the set of values : 4 55 56 57 and 8 is 
(a) third. (b) foutth. (c) fifth. (d) sixth. 


If the order of the median of a set of values is the fourth ; then the number of these 
values 18 ------ 
(3 . (b) 5 (c) 7 (d) 9 


If the median of the set of the values : 27 , 45 5 19 , 24 and 28 is X » then X= 
(a) 24 (b) 27 (c) 28 | (d) 45 


The median of the values : 1 52 95 53 and 4 18 میم‎ 
(a) 3 (b) 4 (d)2 


The median of the values : 2 59 5357 5و‎ 8 
(a) 5 (b 6. (d) 8 


The median of the values : 3 7 5,8 2ء‎ is 
(а) 3 (b) 5 


The median of the values: 7 3253 55 4ر‎ is 

(a) 3 (b) 4 

The median for the values 3 » 9 7 » 4 and 5 is 

a) 5 (b) 4 (c) 7 

The median of the set of the values: 3 56 56 7 59 511 513 514515 and 20 is 
(a) 9 (b) 10 (c) 11 

The median of values:4 ›8 535557 ,9 15 

(a) 5 (b) 6 

The median of the set of the values : 15 » 22 »9 » 11 and 33 is 

a)9 b) 15 c) 18 
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The median of the values: 10 9 411 +19 4 12 is ------------- 
(a) 9 (b) 10 (c) 11 


ьавазьатьа 


The median of the set of the values: 15 2 22 «9 4 11 and 33 is 
(a) 9 (b) 15 (c) 18 


The median of the values : 34 523 +25 540 4 22 4 14 is 
(2222 . (b) 33 (c) 24 
The median of the values: 41 „23 „15 530 $ 20 is 
(a) 23 (b) 15 (c) 30 


0 The following table shows the frequency distribution for the scores of 50 students 


in an examination : 


Find : £1?» The mean of the student's score. 


(2) The median. х 16.8 s 17.6 9 


CO From the following frequency table with equal sets in range = 


Frequency 
C19 Pind the value of cach of X and k x Wm AD К = 1%» 
TE Graph the ascending and descending cumulative curves on one figure + then calculate 
the median. х4] 


| The following table shows the frequency distribution of weights of 20 children in kg. : 


Find the median weight in kg. using the ascending and descending cumulative frequency 
curves of this distribution. « 29 kg. » 


CO The following table shows the frequency distribution of 50 workers' wages in 


pounds : 


Graph the descending cumulative frequency curve » then find the median. « 520 pounds » 


7 
у 


PPD TEA 
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Lesson (5) 
The Mode 


ا Nod Noe Noe Ха‏ ہے ہے۔ 


The mode of a set of values is the most common value in the зей» or in other 
words » it is the value which is repeated more than any other values. 


ААТТАА: 


For example : | 
The mode of the set of the values: 7 4334441 47 9 4734157 


PETIT 


Finding the mode fora frequency distribution with equal sets in range. 


a 


The following is an example which shows how to find the mode of a frequency 
distribution with sets. 


The following is the frequency distribution of marks of 100 pupils in one of the exams : 


7X Noe ےہ‎ “чч 


Set of marks 
Number of pupils 


Find the mode mark for these pupils. 


We can find the mode of that distribution graphically using the histogram as follows : 
Draw two orthogonal axes : one of them is horizontal and the other is vertical to represent 
the frequency of each set. 
Divide the horizontal axis into a number р, 
of equal parts with a suitable drawing 
scale to represent the sets. 


Divide the vertical axis into a number of 
equal parts with a suitable drawing 
scale to represent the greatest 
frequency in the sets. 
ЁЎ Draw a rectangle whose base is set (10 —) 
and its height equals the frequency (16) 
ES Draw a second rectangle adjacent to the 
first one whose base is set (20 —) 
and its height equals the frequency (24) 
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EX. (1): Complete the following: 


The most common value in a set is called 


The value which is the most common of a set of values is called 


The mode of a set of values is 


The mode of the values: 2.551] «3d 42 is 


7257257727 727727725 7377285727725 728772772572877377277271 


The mode of the values : 437 3547246248 27 و‎ 518 cM - 


The mode of the values : $ 3748 +7 +655 38 Is eeren . 


eI Ne ہے‎ АЗҒА 


The mode of the set of values : 13 312 54,13 is 

The mode of the set of the values : 14 + I1 510 8411 «Id «15 +11 is 

The mode of the values: 11 +13 +11 514 +11 «12 is 

The mode of the set of the values: 14 »11 515511514515 » 11 is 


The mode value of : 13 323 » 465 . 33 546 +43 +33 „46 »32 15 
If the mode of the set of the values: 4 +5 xa 13 IS 4 »thena- 


If the mode of the values: 3эбза»2>5156 than a = 

If the mode of the set of the values: 4 55 +a and 3 is 3 + then a = =e 
If the mode of the values : 5 » 7 and X + 1157 «then X= pe 

The mode of the values : 11348 +X +1 8B +. 1415 Я з then X = -- 


If the mode of the values: 12 +7 » X147 +12157 sthen X = es 


If the mode of the set of the values: 15 «9 «X - 1 «5 and 15 is 9 «then X = --------- 


If the mode of the set of the values: 15 59 +X 6 +9 and 15 15 9 S (hen X= 


If the mode of the values : 4 + 11 +8 sand 2* is 4 » then X= ساسا‎ 


ڪڪ 
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The mode of the values : 3 95339653 and 8 is سس‎ 

(а) 3 (b) 5 (c) 6 

The mode of the sets of values: 14 • 11 410 11 «14 + 15 +1115 

(a) 14 (b) 11 m (c) 15 (d) 10 
If the mode of the set of the values: 4 » 11 485 2Xis 4 sthen X= 
a) 2 b)4 с)6 

The mode of the уашез:15,9,Х%1>9.15180 Шел X= 

(9 (b) 14 ЕСІ 

The mode of 75859 5X+2and6is 9 then X= 

(а)4 (b) 5 (c) 6 

The mode of :3 56 7 X + 2and8 is 7 Шел X= 

a7 (5)6 ЕСІ 

If the mode of the set of values : 4 511 + X+ 3 56156 Шеп X= ccc 
(a) 2 (b) 3 (c) 4 (d) 6 


The mode of the set of values: 5 50955, X 2,9159 then X= 
(25. (6) 57 (c) 9 
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LH The following table shows the frequency distribution with equal range sets for 
the weekly wages of 100 workers іп a чү: * 


| Sets of wages in LE. 
Number of workers 


Find : 0 The value of each of X and k «X= LIO +k = 30 » 
(2) The mode of wages in L.E, « 105 pounds » 


CO The following is the frequency distribution of the weekly bonus of 100 workers in 


а = - 


(1) Calculate the value of К «14» 


(2) Find the mean of this distribution, « 50.6 pounds » 
(а) Find the mode value of the weekly bonus using the histogram. « 54 pounds » 
The following table shows the frequency distribution for the weights of 
50 students in kg. at a school : 
Weight in kg. 

Number of students 
(4) Find the value of k 
(2) Calculate the mean. 
(3) Draw the ascending cumulative frequency curve. 
(4) Draw the histogram and find the mode of weights. 


(8) Find the median. 
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Lesson (1) 
Medians of Triangle 


Definition = 


The median of a triangle is the line segment drawn from any vertex of this triangle to 


the midpoint of the opposite side of this vertex. 
// For example: 


In the opposite figure : 


If D is the midpoint of BC 
» then AD is a median of A ABC É b © 


Notice that : 


Any triangle has three medians. | / 


Theorem @ 
The medians of a triangle are concurrent. : 


Еог ехатр!е: 


Ex. 


т ww WP S C SS 
SNS 9 » »»»» 
E E y - N y 


SS 


E. NO SP S - SS 5. S ESP SS 
Ші di a S 9 9 9 S 
N 
yx 
$ 
S 


SS 
ES 


“У ФУ < 
ES کے‎ 


SS 
2S 


HHN 
ЖЖ 
Ж 


f 


A 7 
Б 5. 


(> 


SS 
کے‎ 
{ 


S 

о 
X 
SS 


WP 


In the opposite figure :- 
AD > BF and CE are the three medians of A ABC > 


and they are concurrent at M 
(Ье. AD N BE N CE = {M}) 


SI 


2 


a УУ) 
Yi 


7 


N 


SS 


SS 
71 


7 The point of concurrence of the medians of (ће triangle divides each median in the ratio 


SS 


of 1:2 from its base. ‘ 


9 
SS 


For example: 


A 
In the opposite figure : 
In A ABC › М is the point of concurrence of its medians » Шеп: E F 
EB MD = 2 AM If AM = 6cm. » then MD = 3 cm. 
С р B 


Б см-2ғм If FM = 4 cm. » then CM = 8 cm. 


SS 
ES 


E. 


Wf 


Vili 
E 
“%“ 
, 
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The point of concurrence of the medians of the triangle divides each of them іп the ratio 


of 2 : 1 from the vertex. 


The point which divides the median in a triangle by the ratio of 1 : 2 from the base is 
the point of intersection of the medians of this triangle. 


a In the opposite figure : 


> 


12444444444 
SS SS SS swe NS جج‎ S 
WW  » » کے‎ ES FES 


If AD is a median in A ABC and M € AD such that AM = 2 MD 5 


then M is the point of intersection of the medians of AABC 


3 


EN 
کے‎ 


о 
© 


SN 
55 


a A Example: 


Inthe opposite figure : ‚ 
ABC is a triangle s X is the midpoint AB M 


FI 


بت S‏ 
ہے 
> 


E Ss 
44 


EN 
ES к< 


1 س س ب 


У 


Yis the midpoint of BC ; XCA AY = (М) Ж 
۸ ٤ Jan, | 1 ES 
Find the perimeter of : A MAC | 


SA SN 5 


S 
SS 
SS 


Ф 
: 
گے‎ 


а Solution 

» InA ABC u : CX is a median In A ABC 

a ~ Yis a midpoint of BC г Mis the intersection point of 

® .Хіва midpoint of AB medians In A ABC 

-* .АС-2ХҮ-2х5-10ст » AM=2 MY =2 X3=6cm 

: ‚ Y is a midpoint of BC The perimeter of A MAC - s 

i AY is a median In A ABC 6*8*10—24cm ' 

DC » Xis a midpoint of AB * 
` MATHS (GEOMETRY) - PREP 2 - FIRST TERM (2025) 2 ` 
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In A ABC : if the point X is the midpoint of BC » then АХ is called ---------- 


| The medians of the triangle are ---------- 


The medians of the triangle intersect at سس‎ 


ı The point of intersection of the medians of a triangle divides each median in the 
ratio سس‎ from the vertex. 


The points of concurrence of the medians of the triangle divides each median in the 
ratio -= -—— from the base. 


"Тһе point of intersection of the medians of the triangle divides each of them by the > 
ratio 1:2 from ---------- 


/Тһе point which divides the median of the triangle in the ratio 1: 2 from the base is 
the point Of ·-------------: 


In the opposite figure : 

If M is intersection point of medians 
and m (Z B) = 90? , МЕ = 1.5 cm. 

» then the length of АС esos 


In the opposite figure : 
If M is the point of intersection of 
the medians of A ABC ; then AM = .......... AD 


In the opposite figure : 
If: MF = 2 ст.» then DF = ----- 


In the opposite figure : 

In A ABC ; М is the point of concurrence of the medians 
» МС = 8 ст. 

ә then DM = -......... cm. 
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5 ЕХ. (2): Choose the correct answer: 


The medians of the triangle intersect at ہ۰۰۰۰‎ point. 
(a) 1 (b) 2 (с)3 (4) 4 


The right-angled triangle has سب‎ medians. 
(a) 0 (b) 1 (c) 2 (d) 3 


The number of medians in the right-angled triangle = oee 
(а) 3 (b) 2 (c) 1 (d) 0 


The point of intersection of the medians in the triangle divides each of them by the 
4 | ratio =se from the vertex. | 


(а) 1:3 (b) 3:1 (с) 2:1 (9) 1:2 


The point of concurrence of the medians of the triangle divides each median іп ће 
5 | ratio of e= from the base. 


(а) 1:2 (1:3. — (92:1 : (d)3:1 


‘If AD is a median of triangle ABC ; and M is the point of intersection of the 
6 | medians » then AM = .......... AD 


(а) (b) 2 (с) 4 (а) 1 


) AD is a median in A ABC › M is the point of intersection of its medians » 
7 | then AM = .......... MD 


(a) 2 (b) i (c) 3 (d) i 


If XE is a median in A XYZ , М is the point of intersection of its medians » 
8 then EM ЕТТ ХЕ 


(a) 3 (b)2 ()4 @ 2 


) In A ABC : If AD = бст. is a median and M is a point of concurrent › 
9 | then MA = .......... cm. | 
(а) бсш. (b) 3 cm. (с) 2 cm. (d) 4 cm. 


m е 92 ———K———————————-—-———— Q———————— —— Anu 
MATHS (GEOMETRY) — PREP 2 — FIRST TERM (2025) 4 


we 49J99999599959999959999999959999999999999999999995955 


a 


SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 


If AD is a median of A ABC › М is the point of intersection of its medians and 
AM = б cm. 5 then AD = .......... 


(a) 12 cm. (b) 6 cm. (c) 18 cm. (d) 9 cm. 


10 


In the opposite figure : 

AD is a median in A ABC › М is the point of intersection 

of the medians » MD = 2 cm. »then AD = --------------- cm. 

(а) 2 (b) 4 (c) 6 (d) 8 


In the opposite figure : 

ABC is a triangle in which D is the midpoint of BC 
1 | , Eis the midpoint of AC and AD f) BE = {M} 

If AD = 6 cm. and AB = BE=9 cm. 

Calculate : The perimeter of A MDE 


In the opposite figure ; 

If D is the midpoint of AB › E is the midpoint of AC 
and BEN DC = {М} »DE=4cm. › 

DM = 3 ст. and BE = бст. 

Find : The perimeter of A BMC 


СД In the opposite figure : 
ABC is a triangle » X is the midpoint of AB; С 
з | Y is the midpoint of BC »XY = 5 cm. and XC N AY = [M] 2 
where CM = 8 cm. » YM = 3cm. Епа: С Y B 5 
* 
a 


(1] The perimeter of A MXY (2| The perimeter of A МАС « 12cm.» 24cm.» 
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In the opposite figure : 

AF and CD are two medians in А ABC › 
4 | АЕПСр= {м} 

If the perimeter of AAMC = 36 cm. 

Find : The perimeter of A MFD 


б 


In the opposite figure : 

M is the point of concurrence of the medians 
of A ABC : AM LCD 
»>MC=6em.+AD=5em. 

Find : The length of ME 


In the opposite figure : 

ABC is a triangle ; E ; F are the midpoints of AC 

and AB respectively , AD L BC ,AC = 18cm. ; 
6 BC = 20 cm. › АВ = 16 cm. 

Complete : 


DF = ----- сп. DE = ++ em. s FE = + cm. » perimeter of A DEF = -........ ст. 


In the opposite figure : 

M ECD » Mis the point of concurrence of the medians 
of A ABC »N CDM where ND = (X- 1) cm. 

:MN z (X 4-3) em. + AN is drawn to intersect BM at E 
which is the midpoint of BM 

Find : The length of MC «Mem.» 
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q^ Lesson (2) 
Medians of Triangle (follow) 


Ж 
p; ) 


Ф 


In the right-angled triangle + ће length of the median from the vertex of the right angle 
equals half the length of the hypotenuse. 


For example: 


In the opposite figure : 
A ABC is a right-angled triangle at B > 
D is the midpoint of AC and AC = 10 cm. + 
then DB — 5 cm. 

| 


ШЙ The converse of theorem © 


If the length of the median drawn from a vertex of a triangle equals half the length of the 
opposite side to this vertex, then the angle at this vertex is right. 


V E 


SS SS 


55 
ES 


For example:‏ کے 
A In the opposite figure : А‏ 
m‏ | = . 
С If BD is a median in А ABC › oc‏ 
Wh ы‏ 
P‏ | و BD = 3 cm. and AC = 6 cm.‏ ` 

then m (4 ABC) = 90? “because BD = i AC” I ۱ J 


Corollary 


R SS S SS SS S S 


PPS 
= 


The length of the side opposite to the angle of measure 30° in the right-angled triangle | 
equals half the length of the hypotenuse. 


Y 
xj 


Г 
7 


ie. 
In the opposite figure : 


A 
If A ABC is right-angled at B and 
m (4 C) = 30° » then AB = 5 AC 
п ы” 
For example: B С 
٭‎ — IfAC-20cm. » then AB = 10 cm. 
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The right-angled triangle whose measures of angles are 30° » 60° and 90° is called thirty 


ید 
ES ES‏ 


« and sixty triangle. 

Examples 

“(1 the opposite figure : 
т(2 B) = 90° and m (2 C) = 30° 
+ AB =5 cm, 
Find the length of : AC and BD 


5 ٦ 
444444 


4444 


Solution 
In A ABC 2” is a midpoint of АС 
0 sm(2B)=90° :. BD is І median 
وت‎ dime ;BD- + AC= 1 х10=5 cm 


~ AC=2 AB=2*3=10cm 


' First Rea. ( Second Req. ) 
In the opposite figure : 
m (/ B) = 90% 
:m(Z ACB) = 30° 
„E is the midpoint of AD 
؛‎ F is the midpoint of CD 


ъ Prove that : AB = EF 
A Solution 
In A ABC Eis a midpoint of AD 
E x В) = 90° ; ا‎ 
m( ZB) -Fisa TN of DC 
.. ч у ہے‎ 5 a А 
| “m(ZC)=30 s EF= 1 AC ------ (2) 
7 EOS ٤7 ٗ +07 )1( 
2 er 
< ا۱٤‎ + AB = EF 
2? 
2? MATHS (GEOMETRY) – PREP 2 - FIRST TERM (2025) 
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à 2 

2 ` 

/7 

` In the opposite figure : x 
WU 


* m (4 ABC) =m (7 BDE) = 90° > 
ч ` 


M 


A эт(/ E) = 3p 
| » D is the midpoint of AC 
Prove that : AC = BE 


> > SS 
SS ٦ 
uu» p 9 


Solution 
In A ABC ; BD is a median 
-m(zB)-90? .Bp-L 
-D is a midpoint of АС | 
In A DBE BD = E BE ------ 2) 
v m ( ZBDE)- 90° From (1 ) ad (2) 
-m( ZE) = 30° » AC = BE 
In the opposite figure : 


ABC is a right-angled triangle at B 
m (A ACB) = 30° » AB 25cm. 

, E is the midpoint of AC 

If DEz 5 cm. 

Prove that : m (Z ADC) = 90° 


€. 4 Мо NX 
S P کے‎ 


8 


SS 
ES 


3 


Solution 
In А АВС In А ADC 
-m( zB)-90? + Eis a midpoint of АС 
v m ( ZECA )=30° : ED is a median 
„ AB= Û AC v DE-5cm 
em . DE- 2 AC 
5Х2-10сш a m ( ZADC ) = 90° 


ws 
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In the right-angled triangle the length of the median from the vertex of the right 
angle equal سب‎ the length of the hypotenuse. 


In the right-angled triangle » the length of the median from the vertex of the right 
angle equals T 


If the length of the median drawn from a vertex of a triangle equals half the length 
of the opposite side to this vertex in length » then سس‎ 


The length of the side opposite to the angle of measure 30° in the right-angled 
triangle equals ---------- the length of the hypotenuse. 


The length of side opposite to the angle whose measure = 30° in the right-angled 
triangle = مس‎ 


The length of the hypotenuse on the right-angled triangle equals «<<... the length of 
a side opposite to the angle of measure 30° 


In ALMN : If m (Z L) = 30° » m (Z № = 60° »NM=4em. » then LN = =-=- 


' If ABC is a right-angled triangle at B » AB = 6 cm. ; BC = 8 cm. » if BD is 


a median of triangle ABC ; then BD =. cm. 
In A ABC :m(Z С) = 60°  m(Z В) = 90° s AC = 8 ст. + then BC = «eee cm. 
ıIn A ABC if m (Z A) = 30° and m (Z B) = 90° , then BC = ---------- AC 
If ABC : Is a right-angled at B » AB = i AC s thon m (Z C) = سام‎ 
If ABC is a right-angled triangle at B and AB = i AC »then m (LZ ۳٣ 


ABC is a right-angled triangle at B s if AC = 2 BC » then m(Z C) = veers 


In the opposite figure : 


The perimeter of A ABD = ..------- cm. 
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EX. (2): Choose the correct answer: 


The length of the hypotenous of the right-angled triangle = .......... the length of the 
median which drawn from the vertex of the right-angle. 


(a) half (b) twice (c) third (d) quarter 


The length of the median drawn from the vertex of right angle in the right-angled 
triangle = --------- the length of the hypotenuse of the triangle. 


1 1 1 

(a) 2 OE (93 (d) 4 
In the right-angled triangle > the length of the median from the vertex of the right 
angle equal ---------- the length of the hypotenuse. 

1 Е Й d 
ба) 1 (54 (c) 3 (d) 2 
In the right-angled triangle » the length of the median from the vertex of the right 
angle equals ---------- the length of hypotenuse. 
(a) half (b) twice (c) third (d) forth 


If ^ ABC is a right-angled at B » AB = бст. S ВС = 8 cm. » then the length of the 
medians drawn from В is مس‎ cm. 


(a) 10 (b) 8 (c) 6 (d) 5 


‘In A ABC which is right at B > if AC = 20 cm. ; then the length of the median of the 
triangle drawn from B equals ---------- 


(a) 10 em. | (b) 8 ст. (c) 6 cm. (d) 5 ст. 


In A ABC » m (Z B) = 90° , AC = 12 cm. and BD is a median in A ABC ; then 
BD 99-0 cm. 


(a) 12 (b) 6 (с) 24 (d) 10 

The length of the side opposite to the angle of measure 30° in the right-angled 
эзенә the length of the hypotenuse. 

(а) twice (b) half (c) square (d) equals 
Triangle ABC : If m(Z A) = 30° , т (4 B) = 90° 5 then BC =---------- 

(a) 4 AB (b) + AC (c)2 AB (d) 2AC 


In A ABC if : m (Z B) = 90? and m (Z A) = 60? 5 then AC = -.............. AB 
_ Л. 1 

(а)2 (b) = (с) 5 (d) 4 

A ABC : if m (4 A) = 30° and m(Z B) = 90° , then AC = مسب‎ 

(a) + BC (b) 2 BC (c) 2 AB (d) BC 


ا ڪڪ ڪڪ ج ڪڪ جص جڪ 
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In ДАВС: т (Z A) = 30° , m (Z B)=90° , AC = 10 cm. و‎ then BC = سس‎ cm. 
(a) 20 (b) 15 (c) 10 (d) 5 


(а) 5 (b) 8 (с) 20 (d) 10 


Ж 


In the rectangle ACBD ; if AC = 10 cm. و‎ then BD = سب‎ 
(а) 5 (b) 10 (c) 15 (d) 20 
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In the opposite figure : 

m (£ ABC) = m (£ ADC) = 90° , 
m (4 ACB) = 30° and 

E is the midpoint of AC 

Prove that : AB = DE 


In the opposite figure : 

m (Z XYZ) = 90? + D is the midpoint of XL >» 
2 | Eis the midpoint of ZL and 

M is the midpoint of XZ 

Prove that : DE= YM 


In the opposite figure : 

ABCD is a quadrilateral in which m (Z B)=90° , 

E is the midpoint of AD sFis the midpoint of CD. 

m(Z ACB) = 30° and EF - 4 cm. 

Find by proof : The length of AB «Аст.» 


In the opposite figure : 
ABC is a triangle in which m (Z B) = 33° 
4 |»m(ZC) 2 0^ sDEBC where CD = 4cm. 7 
m (A BAD) = 27° * 
` 
a 
‘a 


Find : The length of AD ша 0 D B 
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[zt In the opposite figure : 

ABC is a right-angled triangle at В» 
m (Z ACB) = 30° , AB = 5 cm. and 
E is the midpoint of AC 

If DE=5cm. » 

prove that : m (2 ADC) = 90° 


In the opposite figure : 

ABD is a triangle » M is the midpoint of BD ; 
E is the midpoint of BC » 

FE CD , EF // BD and AM = EF B 
Prove that : m (Z BAD) = 90° E 


ا و و و وھ و و کو کو کو کو کو کو کو ھک کک کک کک کک 


[= ы ш нышы 19:2 шы ——————————————==є=©єс! 
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Lesson 3 | 
٭‎ T2» The Isosceles Triangle ` 


Uj Triangles are classified according to the lengths of their sides into three types which are + 
Q ЕЮ Scalene triangle. Isosceles triangle. Equilateral triangle. 
Ў (two sides are congruent}. (three sides are congruent). 
x 
Wa Ж 
Wy 
с n = “ 


[ AB = ВС + CA | | i XY = YZ = zx] 


Ў And in the following we will study the relations between the angles in the isosceles 
7 triangle and the equilateral triangle. 


The isosceles triangle theorem 


N 
ES 


7 | The Бас angles of the isosceles triangle are congruent. | 
2 For example: ^ 
In the opposite figure > 
С If ABC is а triangle in which : 
AB == AC +m (4 A} = 40? > 7 
then m (Z B) =m С رن‎ = 280° 540" 70° £ ` 


Г EY Both of the base angles in the isosceles triangle are acute. = = 
2 The vertex angle in the isosceles triangle may be acute >» right or obtuse angle. 
Г 


Corollary 2 


If the triangle is equilateral » then it is equiangular where each angle measure is 60° 


For example: 


In the opposite figure : 
If XYZ is a triangle in which 
XY = YTZ= ZK > 
then m (4 X) = m (4 YJ) =m ے)‎ Z) = 60° 


Examples 


x 
a 2. Y 
2 _ А 
а GO In the opposite figure : 2 
à In A ABC: 2 
А AB = АС „ AD bisects 4 BAC 2 
and BID = 3 cm. 
Prove that: AD L BC 
< т> в 
* y; 


> then find the length of : CB 


Solution 
In A ABC - D is a midpoint of BC 
- AB = AC - BD = 3 cm 
ЖА — AD bisects САС - CD = BC — 3 cm 
с. AD 1 — BC (First Кес. > <. CB = کے‎ x 2 = 6 cm (Second 


Req- > 
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фо In the opposite figure : 2 
m(Z А)-50%;АВ-АС ` 
and A DBC is an equilateral. - 2 

А < Й 


“ Find : m (Z ABD) 3 
А Solution / 
$ In A ABC +. m (ААВС) = (180 – 50) + 2 = 65° ж 
С + АВ=АС тА DBC is a equilateral ` 
N -m(ZA)-50? ш (ZDBC) = 60 à 
* :m(ZABC)-m(ZACB) .m(ZABD) = 65 + 60 = 125° 
7 n the opposite figure : vs / 
a IfAB=AC; < 
: XY // BC Я i X Y 
5 Prove that : A AXY is an isosceles 
» | > B C 
Solution 
з In A ABC 2 m (ZC) = m (ZAYX) 
> -AB-AC Corresponding 
7 .mí(zB)-mí(zC) In A АХҮ 
& c XY // BC, AC & AB are ; m(ZAXY)- m(ZzAYX) 
a transversals > АХ = АҮ 
о ш (ZB) = ш (ZAXY) А AXY is ап isosceles 
Corresponding “ 
(4) In the opposite figure : A E < 
( CA // DE ; m (Z ABD) = 140° 
» 40 7 
a АВ=ВС - ^ 
5 C B D ) 
. Find: m(Z EDB) 2 
Solution 
In A ABC ~ АВ=ВС 
4 m ZA=m ZC - AC//DE,CDisa 
-mzABD =m 4А+ m ZC transversal 
(Exterior) ~ m(ZC)+m (40) = 180 
~ m ZABD = 140° (interior) 
a -m ZA=m ZC = 140 + 2 = 70° ~ m (40) = 180 – 70 = 110 
2 
2 MATHS (GEOMETRY) - PREP 2 - FIRST TERM (2025) 16 
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The two base angles іп an isosceles triangle are ---------- 


A ABC s AB = AC »m(Z C) 270? و‎ then m(Z A) = سست‎ 
In the A ABC: AB AC»m(Z A) = 70? then m(Z C) = eree ы 


The А АВС is an isosceles and right-angled triangle if m (Z B) = 90° ; then 
m(ZA)=m(ZC)= 2444444..-.-.... sa 


i In A ABC > if AB = AC and m (Z A) = 80° > then m (Z B) =m {2 vee Ce ° 
ААВС : if AB = AC »m(Z В) = 60° , then the triangle is an ---------- 


In A ABC : If AB = AC and m (Z A) -2 m (Z C) » then m (Z B) = .......... ° 


The triangle whose side lengths 3 cm. » (X + 1) » and 6 cm. become isosceles 
triangle when X = سب‎ 


AEG н шы -———————————————————————————————————— > 
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EX. (2): Choose the correct answer: 


Іп any isosceles triangle » the type of the base angles is ---------- 


4 
(a) acute. (b) right. (с) obtuse. (d) reflex. 
2 The base angles of the isosceles triangle are ............... 
(а) congruent. (b) alternate. (с) corresponding. (4) supplementary. 
If measure of one of the two base angles of the isosceles triangle equals 40° then 
3 | the measure of the vertex angle = --------------- A 
(a) 40 (b) 100 (с) 80 (а) 50 
In ^ ABC : AB = AC эпа«/ В) = 50? s then M ے)‎ A)-—----- Ы 
4 | ری‎ 65 (b) 80 (с) 50 (d) 100 
An isosceles triangle > one of its base angles has measure 50° , then the measure of 
5 thc vertex angle = .......... 
(a) 50° (b) 60° (c) 70% (d) 80° 
۱ In the isosceles triangle э if the measure of one of the two base angle is 70? ; then 
e the measure of its vertex angle is سس‎ 


(a) 70? (b) 110? (c) 20? (d) 40° 


The measure of one angle of the two base angles of the isosceles = 75^ „then the 
7 measure of the vertex angle = .....--... 


(а) 50° (b) 75° сс) 30° (d) 105° 
ы Іп a triangle ABC : If AB = AC and m (Z. A) = 40° then m (Z C) = سب‎ 

(a) 40? (b) 70° | (с) 140° (d) 50° 
Ж "Ша ААВС-АВ-АС »m(Z. А) = 50? ,thenm(Z В) = -......... 


(a) 50° ў (b) 65° (с) 130° (а) 100° 


If the measure of an angle of the isosceles triangle is 100° + then the measure of one 
10 || of the other angles = --------- 


(a) 50° (b) SO? (c) 40? (d) 100° 
41 А XYZ is an isosceles triangle in which m (Z X) = 100? , then m (4 Ү)-------- 2 
(a) 100 (b) 80 (c) 60 (d) 40 


ABC is a triangle in which AB = AC and m (Z A) = 110°, then m (Z В) = --------- 
12 | (а) 70» (b) 55° - رم‎ 35° (d) 110° 


If the measure of an angle of the isosceles triangles is 120° > then the measure of 
43 || one of the other angles = ---------- 


(a) 60° (b) 30° сс) 40° (d) 45° 
› ABC is isosceles triangle m (Z C) = 130° + then m (Z В) = ---............9 
5 (а) 130 (b) 50 (c) 25 (d) 60 
pe— ы —-—Á-——À»*n——»———————T— س‎ Sw 
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' The triangle whose sides lengths are 2 cm. » (X + 1) cm and 5 cm. becomes ап 
15 | isosceles triangle when X = سس‎ cm. 


(a) 1 (b) 2 (c) 3 (d) 4 
The triangle whose sides lengths are 3 cm. » (X + 5) and 9 becomes an isosceles 


16 | if X=---------- cm. ` 
(a)3 (b) 4 (с) 5 (4) 6 a 


Triangle whose sides lengths are 2 cm. , (X — 2) cm. » 5 cm. becomes isosceles 
47 | triangle when X = سس‎ cm. 


(a)3 (b) 4 (c)5 (d) 7 


(Па the opposite figure : A 

ABC is a triangle in which: m (2 B) = m(Z С) s then X = مسب‎ 

Ly (а) 1 (b) 2 
idu | (d) 4 С 2x B 


ABCD is a parallelogram : D A 


7 7 
19 DE = DC , m ے)‎ A) = 50° , then m (Z EDC) = ہس‎ ` 
امن‎ ead \ 
(с) 70° (9) 80° С Е В | 


و کو و و وھ کو کو کو کو کو کو کو کو کو و کو و کو کک کو کو کک کوک کو کک 


In the opposite figure :‏ وع 
ABC is an isosceles triangle in which AB = АС s‏ 
m (£ A) = 40° and DE CB ,EC BC‏ 

l1! Find: m(Z ABC) 

2 Prove that: Z ABD = Z ACE 


In the opposite figure : 
AB = АС = CD 

and m (Z B) = 70° 
Find by proof : 

m (Z BAD) 
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In the opposite figure : 
m(Z B)=40° ; m(4 BAC) = 30° 

3 | and AC=AD 

Find by proof : 

11m (Z D) '2im(Z CAD) 


In the opposite figure : 
AD-DC- AC AB = BC 
and m (Z ABC) = 40° 
Find : m (Z BAD) 


(i In the opposite figure : 
ABC is a triangle in which AC = ВС, 
AD // BC and m (£ DAC) = 30° 


Find : The measures of the angles of A ABC «P 479 478 » 


Г In the opposite figure : 

ZE LY ,XZ-YZ »m(Z LZX) = 130° 
and LM // XY 

Find : m (Z MLY) 


A In the opposite figure : 

АВ = АС »m(Z В) =2 Х+ 13° 

and m (4. C) 2 3 X- 17? 

Find : The measures of the angles of A ABC 
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onverse of the isosceles triangle theorem 
To prove it is Isosceles Triangle : 


С 
E 


If two angles of a triangle are congruent » then the two sides opposite to these two angles 


are congruent and the triangle is isosceles. 


А 
7, 

Ў 
LW 

7/ 

17, ; 
УУ 

7 

, 


The isosceles triangle in which the measure of one of its angles = 60° is an equilateral triangle. 


Examples on Part ( 1 ) : Isosceles Triangle 


Е (501 In the opposite figure : с 7 


» AB = AC + D 4 
AD // BC Д 
2 


Prove that : AD bisects Z CAE 


55 


X 
RS 


NP SS 
J 


R 
SIN 


X 
SS 
xj 


Solution 
In A ABC ;, m ZB = m zDAE 


ppp 


E: S 
S 
е 
A NS 
S9 y 
و‎ 


1 “АВ = АС (Corresponding) ` 
5 „ш 4В = тш ҮС am 4С = ш САР (Alternate) : 
* - AC // DE , AB & AC are - m ZDAE =m САР * 
ї transversals AD bisects m ZCAE ` 


(6) In the opposite figure : “ 
ABC is a triangle in which AB = AC ; № 
7 


BD bisects ے‎ ABC » CD bisects Z ACB 
Prove that : 


А DBC is ап isosceles triangle. І B 
Solution 

In A ABC ~ mZDBC = +m zABC 
a -АВ-АС 4 
* ш/в-ш/С ~ mzZDCB = +m ZACB 
% - BD bisects m z ABC ; mzDBC = mzDCB 
M - CD bisects m zACB ^ A DBC is an isosceles 
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ФИД ә ә аа т 
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1 | If angles of any triangle are equal in measures » then the triangle is 


2 | If the angles of a triangle are congruent э then the triangle is سسست‎ 


© 


3 | The measure of the exterior angle of equilateral triangle = =+ 


4 j The measure of any exterior angle of the triangle is greater than =- 


If the measure of one of the angles of the right-angled triangle is 45° » then the 
triangle 18 cee 2-1 


6 | In an isosceles triangle »if any angle has a measure of 60° 5 the triangle is «+ 


7 | InAABC if: AB І BC and AB = BC 5 then m(Z A) = =° 


EX. (2): Choose the correct answer: 


The measure of exterior angle of an equilateral triangle = ----.----- 
1 (a) 30° - .— (b) 60? (c) 120? (d) 180° 


In A XYZ: if XY = XZ > then the exterior angle at the vertex Z is ---------- 
(a) acute. (b) obtuse. (c) right. (d) reflex. 


In A ABC : if AB = AC and m (Z A) = 60° , if its perimeter is 18 cm. » then 
3 |ВС------ cm. 


(a) 18 (b) 6 (c) 3 (d) 60 
A ABC АВ = AC 5D is ће midpoint of BC » then AD is -----.---- 

4 | (a) median. (b) altitude. 
(с) bisector of the vertex angle. (d) all the previous. 


پا و و و و ION OO NON ION OO‏ "9" "9" "99494 49 و ال 


GSS SIS I/II KISS 


In the opposite figure : 
4 ADE = Z AED 

: B : D sE » Care collinear 
and BD = CE 


Prove that : A ABC is an isosceles triangle. 


СД ABC is a triangle in which AB = AC » BD bisects / ABC and CD bisects Z ACB 


Prove that : A DBC is an isosceles triangle. 


ГД ABC is a triangle in which D C AB and E € BC such that BD = BE 
Soif DE // АС, prove that : AB = BC 


CH] In the opposite figure : 
ABC is an equilateral triangle > F ЕАС, 
D € CB and m (/ DFC) = 30° 


Prove that : A DCF is an isosceles triangle. 


£2 In the opposite figure : 

Во = СЕ з мі АВС) = ті АСВ) 
and m (4 Оу = т E) = 90° 

Prove that: m (£ DAB} = mı {£ CAE) 
СІЗ In the opposite figure : 

АВ = AC ГЕЛ AB and DE ۸ AC 
Prove that + 

іл DE=DF 


[2imt4 BAC} = та {< EDF) 
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Corollaries of the isosceles triangle theorem 


The median of an isosceles triangle from the vertex angle bisects it and is perpendicular 
to the base, 


Isosceles Triangle : Vertex Bisector 
B Corollary 2) 


The bisector of the vertex angle of an isosceles triangle bisects the base and is 
perpendicular to it. 


J 


n the opposite figure : 


A 
ABC is a triangle in which AB = AC and 
AD bisects ے‎ BAC » then: 
EBD is the midpoint of BC 
i.e. BD = CD 
AD LBC с D B 


$ > Isosceles Triangle : Perpendicular 


Hy 


I B Corollary €) 
a The straight line drawn passing through the vertex angle of an isosceles triangle 
perpendicular to the base bisects each of the base and the vertex angle. 


۱ In the opposite figure : A 
a ABC is a triangle in which AB = AC and 
ха EB D is the midpoint of BC ` 
a ‚ tLe. BD = CD 
m (Z BAD) = m (Z CAD) / а. 1 


The previous three corollaries can be proved using the congruence of AABD and AACD 
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@ In the opposite figure : ۸ > 
Г ABC is a triangle іп which АВ = AC and 7 
“ AD is a median » then: > 
“ EB AD bisects Z БАС 7 
a i.e. m (4 BAD) = m (4 CAD) * 
* BLE * 
2 z D B رر‎ 
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The straight line perpendicular to a line segment at its middle is called the axis of symmetry 


Ex. 
М 


for that line segment » in brief it is known as the axis of a line segment. 


Yyy N 
تو‎ 


ES 
BS 


7 
/ 


PS 


SN 
E 


3 


ЕУ ЕУ کے‎ 
p کے‎ 


Ais of symmetry of line segment ( 2) 


Any point on the axis of symmetry of a line segment is at equal distances from its 


N 9 SS 
II 


E 
55 


terminals (end points). 


SS 
SS 
555 


И 


' In the opposite figure : 

If the straight line L is the axis of AB › 
D€L;ECLandFCL sthen 
DA = DB »EA=EB and FA = FB 


x 
S 
E 


ES 


X 


The converse of the previous property is true 


l.e. If a point is at equal distances from the two terminals of a line 
segment » then this point lies on the axis of this line segment. 


* 
7 


a In the opposite figure : 


If C is a point such 
that СА = CB › then 
the point C lies on the axis of AB 


SS 
<< 


Wi 
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* In the opposite figure : L 
٭‎ [fthe straight line L | AB and C C the straight 
a line L where C is the midpoint of AB ; then 
a the straight line L is called the | 
= — axisof AB | 5 ы А 
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Axis of symmetry of Isosceles Triangle 


Q The isosceles triangle has one axis of symmetry. 


ч It is the straight line drawn from the vertex angle perpendicular to its base. 


% For example: 

If ABC is an isosceles triangle where 
AB = AC and AD 1 BC > then 

AD is called the axis of symmetry 


of the isosceles triangle ABC 


Eu mue Axis of Symmetry of Equilateral Triangle 


' Remarks 


. B The equilateral triangle has three axes of symmetry » they are the three perpendiculars 
drawn from its vertices to the opposite sides. 
In the opposite figure : 
The straight lines L} • L, and ہا‎ are the axes of 
symmetry of the equilateral triangle ABC 


А The scalene triangle has no axes of symmetry. 


Parallelogram — Trapezium - Scalene triangle 0 


' |sosceles triangle — Isosceles Trapezium 1 


Rectangle — Rhombus 2 
Equilateral triangle 3 
Square 4 
Regular pentagon 5 
Regular hexagon 6 


Circle Infinite or very large 


kk 
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The ray drawn from the vertex of the isosceles triangle passing through the 
midpoint of the base 15---------- 


The median of an isosceles triangle drawn from the vertex bisects + and is 
perpendicular to سا‎ 


3 | The bisector of the vertex angle of an isosceles triangle سی تق سس‎ 

4 | In A XYZ: If XY = XZ » XL L YZ , then XL bisects each of ...اہ‎ "T. зіне» 2 

5 | The straight line perpendicular to the midpoint of a line segment is called «><. 1 

6 'In the isosceles triangle if the measure of any angle is 60%, then the number of axis ٭‎ 
of symmetry eesse 

7 | The number of axes of symmetry of the isosceles triangle equal ең" < 


9 || The number of the axes of symmetry іп an equilateral triangle = ---.---.-- 


» 10 “Тһе number of axes of symmetry of the triangle in which the measures of two 
angles are 50° » 70° = سا‎ 


11 | In A ABC : If AB = AC › then the point A lies on the axis of symmetry of ---------- 
Е 12 | If D is ће midpoint of AB and CD L AB و‎ then CA = سس‎ 

w 13 | Тһе axis of symmetry of the line segment is the straight line which --------- 

a 14 | Any point on the axis symmetry of a line segment is at two equal distance from -== 


2 45 | If the point А € the axis of symmetry of BC > then AB = سس‎ 


w 16 | The axis of symmetry of isosceles triangle is ------- 
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a 
* 
* 
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a 
a 
* 
* 
a 
* 
* 
* 
a 
* 
* 
* 
* 
* 
* 
a 
a 
* 
a 
a 
a 8 | The number of symmetrical line in an scalene triangle = --------- 
* 
* 
a 
a 
* 
* 
* 
a 
a 
* 
a 
* 
* 
a 
* 
* 
* 
a 
a 
* 
* 
* 
* 
2 
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* | EX. (2): Choose the correct answer: 


The axis of symmetry of a line segment is the straight line which is ---------- 


(a) Perpendicular to it. (b) its bisector. 
(c) parallel to it. (d) the perpendicular bisector. 


If A Є the axis of symmetry of BC ; then AB مسب‎ AC 
(a) L Ы) = (с) // (d) — 
If A lies on the axis of symmetry of X Y then AX --..---........ AY 
(a) // (b).L (c)= (d) + 
‘The number of axis of symmetry in the scalene triangle is ---------- 
(а) 1 (Ы) гего (c) 3 (d) 4 


ı The number of axes of symmetry in the isosceles triangle is ---------- 
(a) 1 (b)2 (c) 3 (d) zero 


+ The isosceles triangle has --------------- axis (axes) of symmetry. І 
(а) по (b} two (с) only one (d) three 


The number of axes of symmetry in the equilateral triangle is ---------- 


(а) 0 (Ы) 2 (c) 3 (а) 1 


“ 


ı The equilateral triangle has ---------- axes of symmetry. 
(а) one (b) two (c) three (d) otherwise 


The triangle which has no axes of symmetry is ---------- triangles. 
(a) scalene (b) isosceles (c) equilateral (d) otherwise 


‘If A ABC has one axes of symmetry and m (4 ABC) = 140? then m (4 A) = مسبت‎ 
19 | (a) 30° (b) 20° (c) 40° (d) 60° 


The triangle which has three axes of symmetry is ---------- triangle. 


11 А 
(а) scalene (b) isosceles (с) right-angled (а) equilateral 


A ABC in which m (4 А) =m (4 В) = 65? , then it has ---............ axis (axes) of 
42 || Symmetry. 

(a) 1 (b} 2 zz (с) З (а) 2его 

In A ABC if: m (4 А) = 40° and m (24 B) = 70? ; then A ABC has --------------- axis 
43 || (axes) of symmetry. 

(а) 3 (b) 1 (c) 2 (d) zero 


44 | The quadrilateral ABCD in which BD is an axis of symmetry of AC may Бу 


(2) a rhombus (b) a rectangle (с) a parallelogram (4) a trapezium 


mp ججج ج ججج حح‎ —————— —A—— —— Á——— À—— S| 
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C3 In the opposite figure : 
ABC is a triangle in which AB = AC » AE bisects / ВАС, 
AEN BC= {E} and D EAE 


Prove that : 


(/РЕ- + BC '?|BD - CD 


In the opposite figure : 


In AABC ,AB = AC ; AD L BC 5 AB = 13 cm. 
and BD = 5 cm. 


Find : 
|^ The length of BC NIME ہہ‎ 
12 The area of A ABC « 10em. s60 cm» 


CJ In the opposite figure : A D 


ABCD is a quadrilateral in which Жа 
А AD // BC , BD bisects Z ABC and 

AE bisects / BAD 

Prove that : 

(JAB 2 AD (2)AE1 BD )3[ BE = ED 

In the opposite figure : D 

AC N BD = [M] > AD // BC and MB = MC 
4 Prove that : Ф 


(11A AMD is an isosceles triangle. 


| 2 | The axis of symmetry of A AMD is the same of A BMC С B 
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EH In the opposite figure : 
XY = XL » ZY = ZL and LM = YM 
Prove that : 2 


X » M and Z are on the same straight line. 


СД In the opposite figure : 


"E 

X 

Y 

E A 

AB = BC sAE=CD , F 

т (Z BAE) = т (4 BCD) D B 

and F is the midpoint of DE 

тенше С‏ کے 

Prove that : ВЕ | DE 

СП In the opposite figure : A 

AB=AC ,D€AB »>EGAC , 

BF bisects / DBC and СЕ bisects Z BCE с в 
"^D 

Prove that : F 

(1. A BFC is an isosceles triangle. É 


12 AF is the axis of symmetry of BC 


AEG e — P" ———————————————————————————————————ÁÀNs 
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Lesson (1) 
Inequality 


® For any four numbers a 9b scandd: 

A GPita>dsthenatc>b+e г.ь, thena-c>b-c 
A Bita>bsc>0sthenac>be Oita>bsb>csthena>c 
Bi ita>bscodsthenatc>bed 


“ Remember that : ۱ ` 
< 
b ' 


Ж 


The measure of any exterior angle of a triangle is greater than the measure of any interior а 


angle of the triangle except its adjacent angle. ` 


Ж 
% 


Lesson (2) ` 


Г 


b Y 
М. 
> Comparing the measures of angles of triangle * 
ч 
* 
* 
b Y 


Theorem 


In a triangle » if two sides have. unequal lengths » then the longer is opposite to the angle of 


w | the greater measure. 


The greatest angle in measure of the triangle is opposite to the longest side of the triangle 
® and its measure is greater than 60°,and the smallest angle in measure of the triangle is 
opposite to the shortest side of the triangle 


and its measure is less than 60? 
i.e. In AABC: 


If AB» BC» AC ‚Шеп т (4 C)» m(Z A) > m(Z B) 
‚ш (Z С) > 60? and m (4 B) < 60° | | А В 
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The length of two sides in the triangle are not equal » then the greatest side in length 
is opposite to =- 


In a triangle > if two sides have unequal lengths » the longer is opposite to the angle 
of the -·-----.... 


З | In triangle АВС» if BC > AB »thenm(ZA)-------- m (Z C) 


4 | nA ABC: AB > AC › ћепт (Z C) eree m (Z B) 


5 | In A ABC sif AB > BC» AC ;then the smallest angle in measure of it is angle 


AEG N 
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EX. (2): Choose the correct answer: 
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In A ABC , AB > AC › then m (Z C) سس‎ m (Z B) 
(а) « (b) > (c)= (4) < 


In A ABC if AB > АС , then m (Z B) v m (Z C) 
(a) > (b) < (с) = (4) > 


In A ABC » AB» AC »m (Z C) = 70? , then m (4 B) may be ·--------: 
(a) 70? (b) 50? (c) 80? (d) 75° 


In A ABC : If BC» AB > then m (Z A) مس‎ m (Z С) 
(а) = (b) « (c) s (d) > 


In the triangle XYZ » if XY > ZX »then m (Z Y) e-+- m (Z Z) 
(а) > (b) < (c) = (d) > 


In A ABC: AB = AC m (4 B) = 65° » then: AC ·--.------ BC 
(а) < (b) > (с)- (4) < 


In A ABC: If AB =9 cm. BC = бст. : AC =7 cm. » then the smallest angle is a 
(а) Z ВАС (b) Z ABC (c) Z ACB (d) Z BCA 2 
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111 In the opposite figure : 
AB // CD ۔‎ AD(| BC={M} +E ECD and E CD 
Prove that : 


|1]m (2 ACD) > т (4 ABC) с 


121 т (2 ADE) > т (4 ABC) 


М is a point inside the triangle АВС 
Prove that : m (Z AMB) > m (Z ACB) 


B A 
М 
а 
CLO] In the opposite figure : A 
ABC is a triangle in which : AC > AB , X GAB 
and Y C AC where m (2 AXY) = m (Z AYX) Y X 
Prove that : YC > XB 


C 


с 


C2 Arrange the measures of the angles of A ABC in each of the following cases 5 
ascendingly : 1 
^IIf AB = I2 em. » BC = 15 em. and AC = 10 cm. 5 
2/НАВ-57сп.оВС-85сп.ам AC = 6 cm. : 

~v 


ا 


In the opposite figure : ^ > 
AC > AB and DB = DC » 
Prove that : a 
C B YY 

m (Z ABD) > m (Z ACD) > 
D % 


[13 In the opposite figure : 


XY» XL and YZ > ZL Q 
Prove that : m (Z XLZ) > m (4 XYZ) ` 


— 
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L2 In the opposite figure : 


“ 
* 

“ D 

4a A 
а 

а 7 

“ 

“ 

b Y 

* 

а 


ABCD is a quadrilateral in which : 
AD = DC and BC > AB 
Prove that : m (2 A) > m (Z C) C B 


In the opposite figure : A 


ABC is a triangle › 
8 | AB» ACand XY // BC Y X 
Prove that : 


m (Z АҮХ)> m (Z AXY) 


113 In the opposite figure : 
ABC is an equilateral triangle » 
E is a point inside it » 
9 m (Z ECB) » m ے)‎ EBC) 
Prove that : (4] m (Z ABE) > m (Z АСЕ) 
ігіт (4 A) > т (4 ABE) > m (Z ACE) 
C) In the opposite figure : 
BM is a median in the 


triangle ABC and BM « AM 
Prove that : / ABC is an obtuse angle. 
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Lesson (3) 


6 1 the lengths of sides in a triangl 


In a triangle » if two angles are unequal in measure » then the greater angle in measure is 
opposite to a side greater in length than that opposite to the other angle. 


& Corollaries 


` Corollary را‎ 
a In the right-angled triangle » the hypotenuse is the longest side. 


In the opposite figure : 


. LI . А 
If A ABC is right-angled at В »thenm(ZB)>m(ZA)> - 
m(ZB)>m(ZC) because Z B isa right angle and each of 
 Z Aand Z C is acute » so we find that : 
AC > BC and AC > AB (according to the previous theorem). é B “ 
Notice that : ` 
In the obtuse-angled triangle» the side opposite to the obtuse angle is the longest side in : 
the triangle. | < 
BI Corollary Ө 2 


Тһе length of the perpendicular line segment drawn from a point outside а straight line to 
this line is shorter than any line segment drawn from this point to the given straight line. 


SS SS 
SS 55 


N 
S 

N 
ES 


In the opposite figure : | С M 
XC AB and D Є АВ such that CD АВ, ٢ 
then CB is the hypotenuse in A CBD ۰ 
which i is right-angled at D و‎ | А D , B ٢ 
CA is the hypotenuse i inA CDA which is right-angled at D and soon. 2 


According to corollary @ » we find that CB > CD » CA» CD and soon. 
i.e. CD « CB and CD « CA 


Ж 
> 
کر‎ 
% 
a 


کر 


Definition 


53% 


The distance between any point and a given straight line is the length of the perpendicular line 
segment drawn from this point to the given line. 


SN 
SS 
SS 
xj 
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In the right-angled triangle the longest side in it called ---------- 
The longest side length in the right-angled triangle is سس‎ 


If XYZ is a right-angled triangle at Y » then the longest side is ---------- 


In a triangle if two angles have unequal in measure ; then the greatest angle in 
measure 18 ------- 


The smallest angle of a triangle (in measure) is opposite to سس‎ 

In any triangle the greatest angle in measure is opposite to =- 

If ABC is an obtuse-angled triangle at C » then AB مس‎ 

Е: X » y »z is positive number then : X z > =- 

A ABC in which : m (Z A) = 100° ; then the greatest side in length is ---------- 

i The longest side in the triangle АВС in which m (4 В)-105%18-------<- 

А ABC in which m (Z A) = 110? ; then the greatest side in length 18:--------- 

| A ABC in which : m (Z C) = 112? » then the longest side is <... 

In A ABC : If m (Z B) = 120? , then the longest side in A ABC is ---------- 

Іп A DEF if m (4 E) = 125? » then the longest side in this triangle is --------- 


In A ABC : If m (А A) = 130? , then the longest side is سب‎ 


In triangle ABC »if m (Z A) = 70? ; m (4 B) = 30? , then the longest side in length 


` In A ABC if: m(Z A) = 50° and m (Z В) = 60° , then the longest side in this 
` triangle is +--+ 


S24 | in A ABC m(Z B) = 70? and m (/ C) = 60? then AC ----.------.. AB 


(Іп the isosceles triangle if: AB = AC >m (4 A) = 70° » then AB < +--+ 


4 
N 
N 


In the triangle АВС: if m (4 B) -m (4 A) » m (Z C) > then AC ee AB 


N 
со 


JAK Ө ӨС ӨС Ө SK KY KI اي‎ SK Ө اي 0 اي‎ KK KK KK KKK اي اي اي‎ 
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EX. (2): Choose the correct answer: 
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A XYZ sm (Z X) = 60? m (4 Y) = 40? و‎ then XZ ·--------: XY 
(a) « (b) > (cj= (d) nothing. 


ABC is a triangle in which : m (4 B) = 70° m (4 C) = 50? , then AC ©- AB 
(a) > (b) < (c) = (d) = 

In a triangle АВС: m (4 B) = 75° »m(Z С) = 50? , then BC سس‎ AB 

(a)< (b) > (с) = (9) = 


ABC is a triangle in which : m (Z B) = 80° »m (4 C) = 50° , then BC ---------- AB 
(a) > (5) < (с) = (9) = 


If: ے)‎ A) = 50° and m (4 B) = 60? in triangle ABC then AB ~ AC 
(а) > (b) < (с)- (d) x 


‘In a triangle АВС: If m (4 A) = 80° »m(Z C) = 60? , then AB -~ BC 
(a) > (b) < (c)= (d)= 


Triangle ABC : If m(Z B) = 70° »m(Z C) = 60° » then ВС AB 
(а) < (b) > (c)= (d)= 


‘In ALMN „її m (Z N) = 75°  m( M) = 60° و‎ then LM ---............ LN. 
(a) > (b) < (c) = (d) twice 


A ABC » m (Z B) = 90? , then AB ---.-..... AC | 
(а) > (b) = (с) < (d) > 


In A XYZ : If m (Z X) = 30? and m (Z Y) = 80° 5 then سس‎ 
(a) XY < XZ (b) XY > XZ (c) XY = XZ (d) XY < YZ 


In A ABC : m (Z A) = 60° and m (Z C) = 45? و‎ then سس‎ | 
(а) АВ < АС (b) AB =АС (c) AB>AC (d AB=AC . 
— —————————————————————————ÓP —————i 
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KLM is a triangle in which m (Z. K) = 50? and m (/ M) = 60° , then which of the 
following statement is true ? --------....... 


(a) KL = KM (b) KM > KL (c) KM « ML (d) LM > KL 


The triangle in which the measure of two angles are 74° and 53? 16-.............. 


(a) a right-angled (b) an isosceles (c) an equilateral (d) a scalene 


(a) 70° (b) 50° (c) 80? (d) 75? 


In A ABC ; if m (Z A) = 50? and m (Z. B) = 30? , then the shortest side in the 
triangle ABC is --------------- 


(a) AB (b) CB (c) AC (d) BC 


A ABC which : m (Z A) = 50? » m (Z B) = 60° the longest side of it is ---------- 
(a) AB (b) AC (c) BC (d) CB 


In A ABC if : m (Z. B) = 60? and m (4 C) = 50? > then the shortest side in triangle 
(a) AC (b) BC (c) BC (d) AB 


In the triangle ABC sif m (Z. B) = 90° > then the greatest side in length is 
(a) AB (b) BC (c) AC (d) XY 


In A ABC if: m (Z B) = 130? , еп the longest side of it is --------------- 


(a) BC (b) AC (c) AB (d) it's median 

In the triangle ABC : If m (4 B) > m (Z C) »then AB ---------- AC 

(a) « (b) > (с) = (d) otherwise 
In A АВС : if m (Z В) > m (4 C) > then AC ---------- AB 

(а) > (b) < (c) = (d) = 


In A ABC » if m (Z В) > т (4 C) و‎ then ----- 
(a) AB < AC (b) AB = AC (c) AB < AC (d) АВ-АС 


InAABC:m(Z A) «m(Z C) < m (4 В) »then ---------- 
(a) AB > AC (b) BC > AC (c) AC > AB (d) BC > AB 


The triangle ABC is obtuse-angled triangle at B > then the longest side is ---------- 


(a) AB (b) BC (c) AC (d) AD 
A XYZ is right-angled at Y » then XZ ---------- YZ 

(а) = (b) > (с) = (d) < 
In A ABC : т (2 В) + т (Z C) 23m (Z A) »then m (4 A) = —— EEE о 
(а) 30 (b) 60 (с) 45 (а) 90 


[= — — — — ————M——————————,——————O——À——— Á 7 
MATHS (GEOMETRY) - PREP 2 — FIRST TERM (2025) 


CO In the opposite figure : 
ABC is a triangle „DECE ; 


4 | EGAC m (Z ABD) = 110° 
and m (Z BCE) = 120° 
Prove that : AB > BC 


ÉL In the opposite figure : 


,m(ZACD)=20°, ACBD' 


a 

b Y 

a 

ч 

АВ - AC »m(Z ABC) = 65° $ 
a 

a 

a 

Prove that : AB > AD T 
í a 


% 


C2 
uy 
tl 


D Қ 


ABC is a triangle „СО bisects 200 ۸ iD] 
Provethat:BC>BD M 
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(CO In the opposite figure : 


ABC is a triangle » CD bisects Z C and intersects AB at point D 


om(Z BDC) = 100° and DB = DC 
Prove that : 
AC>DB 


In the opposite figure : 

AD // BC »m(Z BAC) = 80° and m (/ DAC) = 30° 
Prove that : 

BC > AB 


In the opposite figure : 


ABC is a triangle in which : AB > AC ,D EAB , 7 EAC 


, BF bisects Z. DBC and CF bisects / ВСЕ 
» BF N CF = {Е} 
Prove that : 


(4) m (Z FBC) > m (4 ВСЕ) (2) CF> BF 


ABC is a triangle and D ЄВС where BD = AD 
Prove that : BC » AC 


| 


LL] ABC is a triangle in which : m (/ А)=(5Х+2)°, 
m (Z B) = (6 X - 10)? and m (4 C) = (X +20) 
Order the lengths of sides of the triangle ascendingly. 
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ABC is a triangle in which : m (Z A) = 40° and m (Z B) = 75° 
Order the lengtlis of the sides of the triangle descendingly. 


In the opposite figure : 


> 


ABC is an obtuse-angled triangle at B 2 
110 6٤6 | н 
Prove that : 


C 
AE» AD ° 


ABC is a right-angled triangle at B » D ЄАС and E C BC where AD = BE 
Prove that : m (Z CED) » m (Z CDE) 


> 


In the opposite figure : 

ABN CD = {M} ; AC LCD and BD LCD 

Prove that : М 
AB» CD 


= 
N 
0 
© 


[шыш шы нышы —— ————— C-————-——-—————————————————————— t 
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LESSON (4) Triangle inequalit 


EM 


In any triangle » the sum of the lengths of any two sides is greater than the length of the 
third side. 


In any triangle » the sum of the lengths of any two sides is greater than the length of the 


third side. 
i.e. In any triangle such as A ABC А 
‚ we get: AB + BC > АС 
ВС + CA» AB 
: CA- АВ > CB С В 


The length of any side in а triangle is greater than the difference between the lengths of the 


other two sides and less than their sum. 


And you can prove that from the triangle inequality as follows : 
In any triangle ABC : 


A 
AC + AB > BC | (1) 
‚`АВ+ВС>АС i.e. ВС>АС-АВ (2) 
From (1) and (2) » we deduce that : B ы 


То check the possibility that three lengths can be side lengths of a triangle » do as follows : 


Compare the greatest length with the sum of the other two lengths : 

e If the greatest length is greater than or equal to the sum of the other two lengths » you 
deduce that the three given lengths couldn’t be lengths of the three sides of a triangle. 
(i.e. no triangle could be drawn with these side lengths). 

e If the greatest length is less than the sum of the other two lengths » you deduce that the 
three given lengths could be lengths of the three sides of a triangle. 


(i.e. a triangle could be drawn with these side lengths). 


ال ڪڪ ڪڪ ڪڪ 
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3 The length of any side in a triangle سس‎ the sum of the lengths of the two other 
sides. 

4 | ABC isa triangle د‎ if AB = 3 cm. and BC = 5 ст. then AC E€ ] --------- می و‎ -[ 

5 || A XYZ іп which XY = 4 cm. and YZ = 3 cm. » then XZ €] سس‎ ye [ 


6 If X cm. » 4 cm. and 5 cm. are lengths of the sides of a triangle 


«Шеп سے‎ <Х<.---““ 
7 | If: X58 »7 cm. are lengths of the sides of a triangle then ·------.---.--- <Х<------- 
8 ) If the lengths of two sides in triangle are 3 cm. and 9 cm. » then --------- < the 
length of third side <---------- 
If the length of two sides of an isosceles triangle are 4 cm. and 10 cm. » then the 
9 | length of the third side is --------- 
10 If the length of two sides in an isosceles triangle аге 3 cm. апа 7 cm. » then the 
length of the third side = ---------- cm. 
The length of two sides in an isosceles triangle аге 8 cm. » 4 cm. then the length of 
1T ГТК 
If the lengths of two sides in an isosceles triangle аге 6 cm. » 3 cm. » then the 
12 ME 
lengths of the third side 15 سس‎ cm. 
The length of two sides in the isosceles triangle are 3 cm. and 8 cm. » then the 
13 || length of third side equals --------: cm. 
"m The triangle whose side lengths are (2 X — 1) cm. » (X + 3) ст. » and 7 cm. 


becomes an equilateral triangle when X = --------------- cm. 


—Ó— A— WM———— — ———— —A ————— eee)‏ و ژوسسڑکچسےچستتا 
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EX. (2): Choose the correct answer: 


The sum of lengths of any two sides in any triangle -----.---- the length of the third sid 
(a) is less than (b) is greater than (c) equals (d) otherwise 


If the lengths of two sides in an isosceles triangle are 2 cm. and 5 cm. » then the 
length of the third side is ·-------------. cm. 


(a) 2 (b) 3 (c) 5 (d) 7 


A ABC , AB = 2 cm. » BC =7 cm. » then АС may equal <<... 
(a) 2 cm. (b) 5 cm. (c) 9 cm. (d) 8 cm. 


The numbers 6 »3 5- can be lengths of sides of an isosceles triangle. 
(a) 3 (b) 6 (c) 9 (d) 11 


If the lengths of two sides in the isosceles triangle are 3 cm. » 7 cm. »then the 
length of third side = سس‎ 


(а) 3 сп. / (b) 7 cm. (c) 10 cm. (d) 4 cm. 


| The numbers 7 » 3 апа ·--------: can be lengths of sides of an isosceles triangle. 
(a) 3 (b) 10 (c) 7 (d) 4 


If 3 cm. » 7 cm. аге two side lengths in a triangle » then the smallest number of third 
side is 6662064 


(а) 3 ст. (b) 4 сіп. (с) 5 cm. (d) 6 cm. 


The numbers 5 $4 and .---..-... can be lengths of sides of a triangle. 
(a) 8 (b) 9 (c) 10: (d) 12 


The numbers 4 98 »<-ееее е. can be lengths of sides of an isosceles triangle. 
(a) 4 (6) 8 (c) 12 (d) 3 


If any sides in isosceles triangle 8 cm. » 4 cm. » then the length of the third side is --------- 
(a) 8 (b) 4 (c) 12 (d) 5 


a 
10 


* 
` 
هج‎ kk سسس‎ ` 
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ı The lengths of two sides in a triangle are 4 cm. and 9 cm. and it has on axis of 
11 | symmetry » then the length of third side is سس‎ 
(a) 4 cm. (b) 5 cm. (c) 9 cm. (d) 13 cm. 


ЕТІ) 


М 
М 


The lengths of 5 cm. » 6 cm. and سس‎ can be length of the sides ofa triangle. 
(а)15саа (b) 13 cm. (c) 11 cm. (d) 8 cm. 


The numbers 5 7 »-------. сап be lengths of sides of triangle. 
(a) 12 (b) 3 (c) 2 (d) 13 


3>10»-------- сап be lengths of sides of ап isosceles triangle. 
(a) 10 (b) 8 (c) 6 (d) 4 


In A ABC if: AB = 3 cm. and BC = 5 cm. » then AC € ------.--. 
(а) ]3 8] (b) [2 »8] (c) 12:81] 

In the triangle ABC »if BC 29 cm. AB 27 cm. »then m (Z С) eee- 
(a)= (b) > (c)> (d)< 


Which of the following can be sides to draw the triangle ---------- 
(а) 5 cm. » 6 cm. » 12 cm. (b) 5 cm. бст. » 11 cm. 
(c) 5 cm. »6 cm. <4 cm. (d) 4 cm. » 6 cm. » 10 cm. 


) Which of the following numbers can be the lengths of sides of a triangle ? 
(a) 4 56510 (b) 4 5658 (c)2 3 56 (d)4 55510 


The lengths which can be the lengths of the sides of a triangle are ·.----.-.-.-.-. 
(а) 3 5457 (b) 3 53 56 (c)3 5557 (d) 15557 


Which of the following set of numbers сап be lengths of sides of a triangle --------------- 
(a)2 53 56 (b) 25355 (c)2 4 (d)2 5357 


ı How many different triangles can be formed with sides of lengths a whole number ` 
21 || of cm. and each with perimeter 7 cm. ? 


(a) 1 (5) 2 (с) 3 (d) 4 
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If the length of one side of a triangle is 5 cm. » then which of the following could b 


the lengths of the other two sides ? 


22 (а) 2 cm. and 3 cm. (b) 7 cm. and 2 cm. 


(с) 2 cm. and 2 cm. (d) 4 cm. and 6 cm. 


Which of the following numbers cannot be the lengths of sides of a triangle سی‎ 
(a) 7 5755 (b) 9,9,9 (c) 3 96512 (d)3 5455 


23 


In any triangle АВС:АВ----- ВС-АС 


24 |o. (Ы) < (Ә- (4) = 


os | In the triangle ABC s AC سس‎ (AB - BC) 


(a) > (б) > (c) ک‎ (d) « 


In any triangle ABC » AB + BC سس‎ AC 
(b) « (с) > (d) < 


In the opposite figure : A 
ABC is a triangle in which M is a point inside it. 


1 Prove that : 


МА + MB + MC» + the perimeter of the triangle ABC . 


2 Prove that the length of any side in a triangle is less than half of the perimeter. 


и 


Prove that the sum of the lengths of two diagonals in a convex quadrilateral is less 


than its perimeter. 
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Ex.(1):complete 


15 
16 


74.77 АГ 


зс edge length of the cube = 3 155 ше, 125 = 2.5 cm. 


The volume of the sphere = $ 7 
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кызме 
af c [в] c ТЛ ШЕГЕН 
ГИ ШЕГШ ЕСІН ھا‎ ЕТ: ا و‎ 
ЕЛ ШЕГИН ЕС e уа 
لم‎ гр Juf в [iss] с | 
[5] se ЕТЕ s. ЕСІ c Jj 
КСЭ БЕСІН ЕСЕ ع‎ | 
КЕН Жасан ЕСЕ a 


Ex.(1):complete 


[9| 2/5 | 


(4) The ascending order is : 
-i -47 -13 {5 (8 ma [E] 
E 06={056 1-1» -1- 41 
7. The ascending order 15: 
[45 Ут 7 
ie. as [715065 20 and^[27. 


-— (1.45? = 1.96 » (1.552 —225 (42) =2 
mE af 2 15 included between 1.4 > 1.5 


7 The total area of the cube = 6 г 
2195- Hg 
эъ —1 


C32 Fhe length of one side of the right angle == >=1 
z alad BS = 15 em. 15 €0 
The length of the hypotenuse == 


у 
У 
‘ 
у 
у 
: 
у 
‘ 
у 
у 
‘ 


(2) The length of one side ©. The a order is : 


of the dee MuR 170 [6 162 and -50 
opie Алде. ie. {70 58 s [62 and -150 


The length of 


the hypotenuse 0 ІМ 9-1 


od‏ کا ا 
ا 


ہہ ےہ ہے Т‏ 


The descending order is ; 


жа — - u + 
(3) The length of one side of the right angle fioi fm 46-41»-(0аи-19 
دیوجت‎ 1۵۹۱۸۱۰۱9 v6 S7 ۔:‎ ٣001-0 


The length of the hypotenuse = 19 1 = 5. 


The edge length = їп. 728 = £ cm. » L EQ 
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( 


2272" AAS ھک کر ھک ہر کب‎ TA TA T A ”کم ”کر کم کر خر ھر خر مه‎ UA UA UA UA TA TA TA TA TA TA TAS TAS TAS A 
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Ex.(1):complete Ex.(3):Answer the following 


1 

) 

) 

) 

1 

; 
j results: (1) |-1,ее| (2) [3,4] (3) [-1,4[- (3) 
) : 

ў 

K [4] зы | 

0 

) 

j 


(1) 10,1) (2)1-2,2г| 
(1) 1-4, (2) [13,8] (3) 1-31 


Use the number line to get the following 
results: (1) [-1,°°[ (2) [-1,3[ 


7 (1) [0,81 (2) [1,3] 


Use the number line to get the following 
results: [-2,5] , [-2,1[ 


Use the number line to get the following 
results: (1) |2,41 (2) [-2,2] 
10 | Use the number line to get the following 
results: (1) [-1,7] (2) [2,4] (3) [-1,2[ 
11 | Use the number line to get the following 
results: (1) [2,5] (2) [1,7] 


| 


) 
‘ 
) 
' 
) 
) 
а 
4 
) 
) 
а 
4 
1 
) 
) 
) 
) 
) 
‘ 
) 
) 
) 
) 
) 
) 


) 
) 
) 
‘ 
4 
) 
\ 
‘ 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
: 
) 
) 


Ex.(1):complete Ex.(2):choose 
ЕЗ ЕРЕН ЕСІ 1 ЕЛ БЕГЕН 
ЕЗ [53-7 ЕН ЕСЕЛІ ЕН 9 
Heel ЕС 
[20] 20,0 | 


[e| ss [tm] 4о (|20) 20,0 | 


3 


2хзү2 + 5ү2 + 1 х өү2 
= 6Y¥2+5Y¥23+337y2=1472 


|5 |svs+5<sV2—-10V3=15y2—-7¥3_ | 
|6 |2 V5 +243 -2V3 -V55 V5 -| 
œ@2Vs5-3V5=-V5 
[1]3x--»-—3--MX52 1 —45-—4 
Xxy-(3-45)(1—35)23—-24345—5 


=-2_ 245 
Gx +y =¥3 -Y¥24+73 куо руз 
xx y=(43 -V42 } (43 +42 )=3-2=1 
(sS]x--»—-5—3432-5—34Yy2-10—o61432 
хху-(5-зУу>у(з-зҰ>?) 


= 25 — 304 2 + 18 = 43 — 3042 
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Ex.(1):complete Ex.(2):choose 


Уз +2 
[2] з fof) v (|өісһ2З) 
ізі 1 pof мз |7) 24 | 


[a] 5 | 

S E eps 

ée fs] 2 |9) 4 |‏ لاف 

Уз + у2 
Ex.(3):Answer the following 


(1)16 — 18 = —2 (2)3 + УЗ— 2=V3+1 


ВУНЕ NE 8 ү5-У2 3(У5-У2) _ Ж 
20 Xev5 + У?,у= Eg "ea ae эз = v5 — v2 
- x and y are conjugate numbers 
V5-/2445-/2. 245 


(2) در‎ bE 


-7- X and y are two conjugate numbers 

GIxyvy=G+V¥5)G-V¥5)=9-s=4 

Ге1іхт-- y? — (ж + у)? — 2 2 y 
-(3--У5--з-У>У:->»-<4--36-в--28 


“Ме know that : (a — Бу (a + b) = аё — b? 
E Сүз +¥2 د‎ +¥2 ) Суз +V¥2-+73-¥2) 
=2Y¥2~=273=476 


Хау Ү5»/2-/5-Ү2 


ху-1 (Үз+{з)({5-{2)-1 
2 (5 2 
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„ Үз+ {з 2053) 
EG (54300530 
=ү5 +3 
А ×+ 2 × + ر + ) = و‎ 


= (5-43 +15 +13) = (245) =0 


х? 


xy *=(xy)?=( 


FOF Т.В 
16 2 


TET 


=4 = 16 


2N IOS ©. ad кс 


= 


Сз) x? + у? = (ос + у)? —2 2с y 
= (V10+3+V10—3) —2 (V10+ 3) (V10— 3) 
= (24V 10 у” — 2 = C10 — 9) = 40 — 2 = 38 

С2) x y = (V 10 + з) (V10 — 3) = و ور‎ = а 


-—. X? + y? = 38 2с у 


БЕГЕН Ұз 


> ق‎ AT N3 N7 HN’ = 
"b oU QT 3) (V7 үз) 


By +43 
ہے‎ 4۷3+ 3+443 =7 
_ 3(V5+¥2) 


5—2 


г. X and y are two conjugate numbers. 
2 
s X?-2xye-yl-(x- у)? = (15-12-4542) 


UA A UA UA TA TA TA TA TA TA TAS TAS TAS TAS‏ کم ”کر کر ”کر خر خر خر ج NAANA‏ ت ہ7 اک ہک خر ھکر کر کر صر خر ےم 
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Lesson 8 


Ex.(1):complete Ex.(2):choose 


ЕМЕСІ 7 


[2| 24 |9 | additive inverse | 
| R | 


АТ Ned Nod ANA oN‏ ہے ھ Nod Nod‏ ہے Nod‏ کے ےس 


=1 
4 


á 
=i 3 
Ex.(3):Answer the following 


34/2 — 25/2 + V2 = 2 
3V2 + V2 – 44/2 =0 
6/3 + 3N2 — 6/3 - 2V2 = V2 


3 3 3 
The left hand side = 4 2 + > N 2 — Z >< зу 2 => zero 
= the right hand side. 


34/3 + 372 -3У2-У2-2У2 

2V2 - V2 - 2-0 

С) (05 + 1-5 + 1) =25 =32 

Œ (5 + 1 +45- 1) = (2205 ) =8 × 5 = 40 


(4) The left hand side = а> + 252 — 2x за 2 = zero 
= the right hand side. 
(2) The left hand side = 3Y2 x 2Y2 + (6 V4 ) 
= 6a +674 = 1 =the right hand side. 
-х--у-Зз E з SESE 
sxa yas Ne کی ات ہے‎ 6 


С‏ در علت - ٣ر‏ کے - ”ر 252( ۔ 


x+y 


1,0 


"АТДА" 


L x67 ; = = DER RS 
دوہ‎ 10 x 100 = 341000 =3 x 10 = 30 "EE × 55 


SANSA رت‎ AAA (57А5-А--А>-А-7А--А-7А-7А-7А-7А-7А>”АЗ-А>7 АЗА” А: А-А 
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Ex.(1):complete Ex.(2):choose 


2] The edge length=12~ 4=3cm (1) V=L? = 3?227cm? (2) L.A=4L? =4x3? = 36cm? 


The edge length 24294 + 6 = 7cm , V. of cube =13 = 7? =343cm3 
‚ V. of cuboid =L xwxh= 7/2 x 5V2 x 5 = 350cm* V. Of cuboid is a greater 


The area of the circle = 3t r”‏ -۔ 

г. 64 gt = зс r? s. r= 64 

.—. ج‎ -٦۹ 64 = 8 cm. 
The circumference of the circle = 2 JU г 
= 2 x 3.14 x В = 50cm. 

— The area of the circle = 2 x 12.32 = 24.64 сга”. 
г. TT r? = 24.64 2. r? = 24.64 x 55 = 7.84 
т =} 7.84 -- 2.8 cm. 

-. The perimeter of the figure = 76 г + 2 г 


= 22 x 2.8 + 2 x 2.8 = 14.4 cm. 


) 
) 
а 
) 
) 
а 
' 
‘ 
У 
‘ 
) 
у 
) 
) 
) 
) 
) 
' 
4 
) 
) 


The area of the shaded part = the area of the great circle 
— the area of the small circle = JU f" -N i 
= JU x 25 - x 9 = 16 cm? 


r = / 7636 + (3.14 x 24) = 10cm, T.A = 2nr(h + r) 
= 2 x 3.14 x 10(24 + 10) = 2135. 2cm? 


oy AES AAAA AAAA کم‎ TUA TUA ”کہ‎ T Aa PDD EATS 


D 
x 


| 
) 
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) 
) 
) 
) 
) 
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к» 
w 


22 = a a 3cm 
JV + mh = 


\90т = 10л = 3cm 
ہرس‎ = 3.14 x 3.52 x 10 = 384.65cm? 


V.of cuboid=77x24x21=38808cm? , V.of cuboid=V.of sphere = 38808 cm? 
+ (x=) = 21cm 


к» 
ч 


n ید‎ of the cylinder = 7 r^ h 
= 22 x (14)? x 20 = 12320 ст? 
The total area of the 040007 - 27 اہ‎ +2717 


=2x 22 х 14 x 20 + 2 x i x (14)? = 2992 cm? 


И 


22 
L.A = 2nrh = 2x —- х7 x 15 = 660ст? 


MT ])‏ س 
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Ex.(1):complete Ex.(2):choose 


) 

) 

EEZGBDES 
‚ [2| ez) [19|«2/2] 
= ЕРГЕ 
) 

) 


3<3Х<9 (+3) 
1«Xs3 , the S.S-]1,3] 
~ 5X-2X<9+3 4 3X<12 
- The S.S. = ]- о » 4[ 


- B= 2x-—-1<5 272 4:22 ЭС = 6 
So Mi ae 3 > The SS: ک‎ |> 33[ 


гах-ах«х--2-а4х<а4ах-3-ах 
Oa X23 Som. 

- The S.S. — [- 2 1[ 
--Х--2Х--3-1 

-CThe S.S. — [— 4 » رت‎ 

UV X—1—X«3x-I1-xXzsx--1—x 


) 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
і 
4 
) 
4 
4 
4 
) 


--1<2Х-1сжі ze «232 


"АТДА" 


о о I 7 The S.S.— JO » 1] Represent by yourself the S.S. on the number line 
“22 X—2XS3 X4+ 3— 2 X <5 +2 X—2 х 

2 ت 5< جح ات ا 2 

- The S.S. — [- 1 >2[ Represent by yourself the S.S. on the number line 


(Х%3-Ха2Х-Х>Х-2-Х 
,3%Х>-2 ^ The $8.2 |2,3) 


By multiplying by 6 


Represent by yourself the S.S. on the number line 


.3x—4—-6XxX--6-3x--9 
7 —-4<3X+6<9 


2 -10<3x<3 .-40<х2<1 


2 The S.S.=]-12,1[ 


m" .(1):choose 


ї| o fof в [v| pos] لے‎ 
[2| в fof e jis} e | 26 | لے‎ 
لق‎ ^ fuf c fis} a | 27] a | 
а] c || a (діс [28 | es | 
s| в fsf в jaja | 2] p | 
[e| p fuf в |22| 6 | so] Сс | 
7| ^ jas] c [3| ^ [31 


Represent by yourself the S.S. on the number line 


|в) c [a| b [a | c |‏ سا گا 


Ex.(2):Answer the following 


E‏ رد 
| 4 ]1-[ 1{ بی 


y 
^ The straight line intersects X-axis at (3 » b) 
10ے‎ 
^. (3 $0) satisfies the relation 2 X- y =a 
2x3-0=a 6 


°“. (—3 » 2) satisfies the relation 3 X+by=1 
“ 3x(-3)+bx2=1 ..2b=94+1 
۷2 b= 10 DS 
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“(09209195 the relation X+y = 15 
МЕУІСІК „321$ 


Uca op UNDE 
4-2х3=4 


АТАТ Nod Nod ہے ھ ہے ہے‎ od ed کے‎ ooo 


From the graph : 
The area of A OAB = 


"А" 


“^ The rate of consumption of fuel 
_ the amount of consumpted fuel 
time 
247 


= 506 litre/hr. 


*. the consumpted amount = 
The rate of x time 
247 


= 300 x 10-8-5 litre 


the covered distance 
the taken time 


= وم ۔‎ km/hr. 


^. the covered distance = is taken time x the 
uniform velocity = 60 x 5 = 300 km. 


(1) The velocity within the first 3 hours = the slope 
i za 60-20 40 _ 1 
of the striaght line — 4-5 oa = 135 km/hr. 


(2) The бн within the next 4 hours = the slope 
= 260 -- 15 km/hr. 


' The uniform velocity = 


The negative sign means а the bicycle returns 
back with velocity 15 km/hr. 


The total distance = 40 + 60 = 100 km. 


12 


u The slope of AB= 2= (2) The slope of AB = Бы ean ЕНЕ The slope of AB= جا‎ = 1” 


-3-2 : = NE NE 
* The slope of Ku “Те she کہ‎ t L- l *: The slope of BC= ri 


«Те slope of AB =the slope of BC г. The slope of AB=the slope of BC and the г. The slope of АВ =the slope of BC and the 
and the point B is a common point, point B is a common point. point В is a common point. 
^ The points A » B and C are collinear, 0 A »B and C are collinear, 2. The points A » B and C are collinear. 


SIMPLEST MATHS 


SESSA‏ ”اکر ”کر AA AAA‏ ”ٗ ”٣ر‏ کر خر AAAA‏ مھ ھ ھک ھ oo‏ ”اک کر ”خر ہر 


с ZS 
SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 


Ex.(1):choose 
ҒҒА ОИ 


Т АТГАТГАТАТГАТГАТГАТГАТТАТТАТГАТТАТГАТТАТТАТТАТТАТТАТУАТІ 


Frequency Center of sets x 
ا‎ frequency "Xx f" 


а | x | 


420 
2. The mean == 3 _ 2816 
20 г. The mean = 100 


1704 
2920 
5700 


2686 


1782 
18180 


18180 


2. The mean چو .جو‎ 1515 cm. 
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‘ 
) 
' 
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) 
) 
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г. The mean of marks of students = — = 35 marks. 


s. The mean = 


(2) The number of failed students = 3 students. тео = 15.2 days. 


-- The total of marks of the student in 5 months 
= 5 х 23.8 = 119 marks. 

» let the required mark of the sixth month be X 
pA 274 0199 xc 144 

2. X= 144 — 119 = 25 marks. 

2. The mark of the student in the 6%" month is 25 


[7477 PPD DDD rZ = 
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АТААТ 


Ex.(1):choose 


od Nod Noo‏ سے ہے۔ 


oe ode‏ ہے Nod‏ ہے Nod‏ ہے ےسب 


(4) X=30 ,k+2= 100 - (10 + 17+20+32+4) 
“k+2=17 “k=15 


The lower 
limits 
of sets 


10 and more 


of sets 
less than 10 


۱ _ 840 ے‎ 
-. The mean = E^ 16.8 iun 50 
(2) We form the ascending cumulative frequency table. ess than 60 


less than 70 
The upper limits Ascending 
of sets cumulative frequency 


АР ы ے‎ SO 
2 The order of the median = 2 =25 The media Î 
.. The median = 17.6 


س ججج 
SIMPLEST MATHS 14‏ 
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The upper | Ascending The lower | Descending The lower Descending 
limits cumulative limits cumulative bonndariesiof 
бізін frequency of sets frequency undaries of sets | cumulative frequency 


[Sand more |20 
[Sand more БЕГЕН 

Fes than3s | 4 ||38 and ارد‎ 4 | 
Fess than 45 БЕГЕН EEE 
[m ہو وا و‎ 


Nod‏ ہے۔ 


Frequency 


No Nod Nod Ned Nod Nod Nod rod od Nod aod Woo‏ ےس 


ҮН ИН! 


7%0 40 50 60 700 800 
The order of the median = 3 =25 
From the graph we find that the median = 29 kg. The median wage = 520 pounds. 


Ex.(1):complete 


HT meme — T 3 [5] 
Pz [the mode | لے‎ 
3 [The most common value | 13 | 6 
EI 
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) 
а 
) 
) 
а 
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4 
) 


72727747273 چ ہے سے ہے ہے Nod Nod ood oe oe‏ ہے No‏ ےس 


0S) Newt) Newt) Newt) Nord “су “чч ТАТАТ АТ 7 4.7727 Чч АС" 
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a ہے۔‎ od Nod Ned) Nad Nd Nod Nod Nod Wo چ‎ 


SAV AV AV رح رک‎ EVE EES 


| 
' 
' 
| 
( 


Ex.(2):Answer the following 


k-4=16 


arm 


4.4 


لام م ب وا 
Spiga pha ача belo d‏ 


5 


»k-4z100- (10 + 13 + 20 + 16+ 14+ 11) 


"АК = 20 


.4.42 و قرخ جاج غلام فند pli‏ ف ا وتو فو + ا ا ضرے in giq‏ پلے e fet‏ م tet‏ لا + اج سه جام byd‏ بام مه 
Te RIC 4,04... М 41 1,‏ 


еу‏ ہا نی رجا HO‏ بن 
MM SUL‏ 


bq ۹ Ape 4- 


DILE 


-.4... 


edat 


130 140 = 


From the graph : The mode wage = 105 pounds. 
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tipet‏ اھ لھم pid‏ غ ite dee‏ لا ptt‏ غه دم ةبنف ىة 
пым масири‏ 


уф 141117.‏ 
nu‏ 3 پا ہے تم فم:ھ 


= 50.6 pounds. 
The mode value = 54 pounds. 
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The mean 
From the graph 


k 


(1) 
(2) 
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(aj-- 3 k + 4 k = 50 — т + 1O + 8 + 4) 
ағы, ua V AC a | 


^ 
N 
h 


لیا 
h‏ 


0 
N 
h 


i 
h 


u 
y 
h 


: 
| 


К Sees „ нң 
of sets cumulative frequency 

O ess manso |e | 

[ esman 40 — | . کچھ‎ o | 

| ^ 1essthan aS | (-н (0 

| 46 | 

| ве | 


Noo Nod No Nod rod ہے ہے‎ АЗ” АЗ” АТ АТ ہے‎ Nod) ooo A] 


less than 50 


From the graph : The mode weight = 43 


(5) The order of the median = D =25 
-- The median = 43.5 kg. 
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EN / Ал EN JEN JEN JEN JAN JEN JEN JEN JEN far JEN JEN far /Ал far far JEN JAN far JEN /Ал far JAN fÀ 
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Ex.(1):complete Ex.(2):Choose 


ЕНЕСІН 
F2 [ concurrent | 
ЕН one point 
ҮЗ БЕСТЕН 
ЕЗ e 
Fe [The pase ] 


АТАТ Nod ہے ہے‎ АТАТ АТ ج ر‎ 


Ex.(3):Answer the following 


2 AD э ВЕ аге two medians іп A ABC > - Dis ће midpoint of AB 
ADN BE = {м} = 

г. M is the point of concurrence of the medians of A ABC » E is the midpoint of AC 

И ے‎ 1 zu = 

7 MD=3 AD= = х6=2 ст. (1) 2 BC=2 DE “. BC=8cm. 


= =L = i і А : : 
ы ہاگ سور‎ *: Mis the intersection point of medians of A ABC 
+7 D is the midpoint of BC › E is the midpoint 
of AC in A ABC 2 МС=2рм ۰ MC 26cm. 
n DE= J AB = 1 х9=45ст. (3) : BM = 2 ВЕ -. BM =4cm. 
abe did dd ;. The perimeter of A BMC = 8 + 6 +4= 18 cm. 
-. The perimeter of A MDE = 2 + 3 + 4.5 = 9.5 cm. (The re ) 
(The req.) q. 


| 
) 
' 
а 
) 
) 
а 
' 
‘ 
) 
) 
) 
) 
) 
‘ 
' 
) 
) 
' 
4 
) 
) 
) 
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+ M is the intersection point of medians of A АВС 


- Mis the intersection point of the medians of A ABC pre river ۶ 
.. XM = 4 MC=4em. „MD = 1 MC оу 


+: D is the midpoint of AB > 
2. The perimeter of A MXY =4 + 5 +3 = 12 ст. F is the midpoint of BC in A ABC 
(First req.) 7 ЮЕ = i AC 
АМ =2 MY = бст. By adding (1) » (2) апа (3) : 
-- X is the midpoint of AB > 2 MF MD + DE = 4 AM + } MC + } AC 


Y is the midpoint of BC 


.“.AC=2 XY = 10cm. 


-. The perimeter of A MAC = 6 + 8 + 10 = 24 cm. 
$ (Second req.) 


The perimeter of A MFD‏ ۔-۔ 
d (AM + MC + AC)‏ = 
the perimeter of A AMC‏ 4 = 
(The req.)‏ 


ES 
2 


S| 
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AALALA 


5 


Мый point of concurrence of the median of АВС DF - 9cm 
mE DE = 8cm 
“CD isa median in SABC FE = 10cm 


| Perimeter = 9+8+10 = 27 cm 
«M:s МС =3 em, 


v AND isa right-angled triangle at M 
: (AM)'=(AD}=(DMY" 225-9 16 


АМ 2۸ 
MES LAM 28 (The rey.) 


-.- M is the point of concurrence of the medians of A ABC 
г. CD is a median in А АВС 
-. Dis the midpoint of AB 

In A AMB : 
-- D is the midpoint of AB > E is the midpoint of BM 
- MD > AE are two medians in A AMB 


г. N is the point of concurrence of the medians of 
A ANB 


- MN = 2 ND s. × + 3 = 2 (X— 1) 

S. х+3 = 2 х— 2 “3 4+ 2= 2 X-X 

A کے‎ 

- ND = 5 — 1 = 4 cm. > MN = 5 + 3 = 8 cm. 

2. MD = IND + MN = 12 cm. 

э-- CD is a median in A ABC 

-. MIC = 2 MD = 24 cm. (The req.) 
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Ex.(1):complete 
L1] naf |8) 5 | 


Half the length 
of hypotenuse 


The angle of 
this vertex is 
right 


4| haf — [11 {зо | 


InAADC: 
m (4 D) = 90? » E is the midpoint of AC 
لک ےمم‎ 
DES 7 АС 
In AABC: 
m (Z B) 290? »m(Z ACB) = 30 
s 
“АВ = 2 AC 
From (1) and (2) : 
^. AB = DE 


In A ACD: __ m 
* Eis the midpoint of AD › F is the midpoint of CD 
ЕЕ 1 АС 7 АС = 8cm. 

In A ABC: 

* m(Z В) = 90° »m(Z ACB) = 30° 

ABS 1 AC=4cm. (The req.) 
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Ex.(2):Choose 


In ALXZ: 
> Dis the midpoint of LX » E is the midpoint of LZ 
DE 4 XZ (1) 
From A XYZ: x 
*m(ZY)=90° » Mis the midpoint of XZ 
2. YM= + XZ 
From (1) and (2): 
^ DE=YM 


> Z ADC is an exterior angle of A ABD 


г. m (4 ADC) = 33° + 27° = 60° 
-. InAADC: 
m (Z DAC) = 180° — (60° + 90°) = 30° 
cul 
SDGz 2 Ар 
7 AD=8 cm. (The req.) 


In AABC: In ADBC: 

m (ZB) =90° ,m (4 АСВ) = 30° 2 Bis the midpoint of BC , EF // BD 
۸8 ×٤ А EF= + BD 
»vAB=DE=Sem, ..DE= > AC АМЕР “AM = 5 BD 
“ DE is a median in A ACD ' AM is a median in A ABD 

m (4 ADC) = 90° ED) ۰ m(Z BAD) 90" 


Ex.(1):complete 


i [congruent ЕН ЕЗЕСЕ 
pep ao سسلیا‎ 


Ex.(2):Choose 


| 
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Ex.(3):Answer the following 


In A ABC: 
> AB=AC 
- m (4 ABC) = m (4 ACB) 
= ے 40° گے‎ 70° (First req.) 
"m(ZABC)zm(Z ACB) › 
Z ABD supplements Z АВС 
» Z ACE supplements /. ACB 
*- The supplementaries of the congruent angles аге 
congruent 
7. ZL ABD = 4 ACE (Second req.) 
г. Z ACD is an exterior angle of A ABC 
-. m (Z ACD) = 30? + 40° = 70° 
From A ACD : 
“АС-Ар 
- m (4 D) =m (4 ACD) = 70° (First req.) 
-. m (4 CAD) = 180° – (70° + 70°) = 40° (Second req.) 


': AACD is an equilateral triangle 
-. m (Z CAD) = 60° 
From A ABC : 
“АВ -ВС 
г m(Z ВАС) = m (/ BCA) = E -70% (2) 
From (1) and (2): 
-. m (4 BAD) = 60° + 70° = 130° (The req.) 
From A ABC: 
“АВ-АС “(4 В)-т(4() 
22+13=3Х-17 0 
s.m(ZB)=m(LC)=2x30+ 3-79 
vm (LA) = 180° -(73 + 73°)=34° (The req.) 
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From AABC: 
+8 ٤ -. m(Z B)=m(Z АСВ) = 70° 
гт (4 BAC) = 180° — (2 х 70°) = 40° 


In AACD: 


ACS CD г. m(Z CAD) = m(Z D) 
* ے‎ ACB is an exterior angle of A ACD 

2 m(ZACB) = m(Z CAD) + т (4. D) 

2 m (£ CAD) = © = 35° 

+. m(Z BAD) =m (Z ВАС) +m(Z CAD) 


= 40° + 35° = 75° (The req.) 


°. А ACD is an equilateral triangle 
-. m (4 CAD) = 60° 


From A АВС: 


“ AB = BC 
- m (Z BAC) = m (4 ВСА) = تچ‎ =70° (2) 


From (1) and (2) : 


г. m (Z BAD) = 60° + 70° = 130° (The req.) 
*: L LZX is an exterior angle of A XYZ 
.m(ZX)+m(Z ¥) = 130° 

" ZX 2 ZY “m(ZX)=m(ZY) 

Н m Yes 

' LMI XY > LY is a transversal to them 

s, m(4 MLY) =m (4 Y) 265? (The req.) 


ae et DD DTT IAAT‏ ےھ ed oe ad ed‏ ھ ‏ ھ ‏ ےھر 
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Ex.(1):complete Ex.(2):Choose 


АТААТ 


Nod Nod No‏ ہے ہے۔ 


| equitatera |5| c,so | 
2|_ equilateral__[ 6 | equilateral 
چو وت ےوہ‎ 


Measure of its non- 


adjacent interior angle 


ڪڪ ڪڪ 


In A ADE: · Z ADE = Z AED <- AD = АЕ 


A 

D€BC,.EcBC > AB z AC 
7 Z ADB supplements Z ADE > 

AEC supplements 2 AED Эт (2 АВС) =m (Z ACB) Р‏ ے 

but m (4. ADE) = т (Z AED) 1 1 
л m ے)‎ ADB) = m (Z AEC) у т(/ ABC) = 2 m(Z АСВ) 

(supplementaries of the congruent angles are | aa 

" m (4 DBC) = jm (Z ABC) 


congruent) с b 
г. AA ADB 5 АЕС in them: 


| m (2 ADB) = m (Z AEC) m (Z DCB) = i m (Z ACB) 


AD = AE 


BD = CE .. m (Z DBC) = m (4 DCB) ..DB-DC 
=- A ADB = А АЕС А А : 
خرف‎ i Maas -. A DBC is an isosceles triangle. (Q.E.D.) 


г. A ABC is an isosceles triangle. 


"7 AABC is an equilateral triangle 
From А EBD: : ۴ DB = EB 


2. m (Z BDE) = m (4 BED) (1) s, m (4 ACB) = 60° 

ә DE AC » ADisat | ۱ ۱ 
ہے‎ a ' L ACB is an exterior angle of A DCF 
о 


-. т(4 А) = m(Z BDE) 5 m(LD)z 6 - 30° = 30° 
(corresponding angles) 


Similarly m (Z C) 2 m (Z BED) (3) .m(ZD)=m(ZF) “Ср = СЕ 


From (1) » (2) and (3) : ےی‎ m(ZA)=m(ZC) Р ADCFi А à 
7 is an isosceles triangle. ЕР, 
г. AB = BC (ов) 5 (QED) 


г m(Z ABC) = m (Z ACB) B 22-2, 0808 
: . ** AB // DE » BE is a transversal to them 
2. АА АРВ » AE | 
» AEC in them - m (Z B) = m (4 DEF) (corresponding angles) (2) 
AB - AC similarly m (4 C) = m (4 DFE) (3) 
DB = EC from (1) » (2) and (3) 
г. m (4 DEF) = m (Z DFE) 
¿ D)= = 90° 
m (Z D)=m (4 В) =90 2 DE=DF (QED. 1) 
٠ A ADB = A AEC In AA АВС» DEF: 
г m(Z DAB) = m (Z CAE) (QED) " m(ZB)2m(Z DEF) »m(Z C) = m (4 DFE) 
2 m(Z BAC) = m ے)‎ EDF) (Q.E.D. 2) 


SIMPLEST MATHS 


SSS AAS Nr APPA PDD EES 
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) Ex.(1):complete 


5 

) bisects the vertex and 

р perpendicular to the base 
Дниядшдд 7 
) bisects the base , A ABC 

5 perpendicular to it 

ДП va ЕГІ œ | 
i axis of symmetry Perpendicular to 

) the middle of it 


Ex.(2):Choose 


A 


The straight line 
drawn from the 
vertex angle 
perpendicular to 


In ۸۸80:۰: AB = AC » AD L BC 
s BE=2 x5 = 10 cm. 
In the right-angled triangle ADB at D 


(Q.E.D.1) (First req.) 


| 
) 
l 
а 
) 
) 
а 
4 
а 
) 
) 
! 
) 
) 
) 
' 
) 
) 
' 
) 
) 
| 
) 
4 
) 


» AE LBC u 
г. AE is the axis of symmetry of BC »D C AE 
2 BD=CD (Q.E.D.2) 
+ AD / BC s DB is a transversal to them 
г m (4 ADB) = m (Z DBC) (alternate angles) 
but m (Z ABD) m (Z DBC) 
т (4 ADB) = m (Z ABD) 
^. In AABD: AB = AD (Q.E.D.1) 
v AB bisects L BAD ;AELBD (QED2) 
»BEZ ED (QED3) 


SIMPLEST MATHS 


AD 2| (13) - (5? = 12 cm. 


<. The area of AABC = i x 10x 122 60 cm? 


(Second req.) 


Constr. : 
Draw MF _L BC to meet BC at F 
and AD at E 
Proof: AD // ВС, AC is 
a transversal to them. 
-. m (Z A) = m (Z. C) similarly m (Z B) = m (Z D) 
у MB = MC “ 0 ے)‎ В) = п (ZC) 
^ 008 (&Ау= т ے)‎ D) s. AM = DM 
-. A ANID is an isosceles triangle. 
In AMBC: ~ MB = MC > MF L BC 
-. MF is the axis of symmetry of AMBC 
— AD // BC > FE is a transversal to them. 
2. m (Z AEM) = m (Z BFM) = 90° 


(Q.E.D.1) 


- МЕ АР 
> МА = MD г. ME is the axis of А АМР 
2. EF is the axis of symmetry of each of AAMD 


> A BMC (Q.E.D.2) 


Nod ed АЗ” Ned No od DoD TN‏ ہے Ned‏ ہے No Nod‏ ےس 


TATA TATA TATA ہے‎ Nord) Cord) Nord) Nord ہے ہے‎ “сүз T “сүз ہد‎ “стз Nord “сүз AT “сүз ہے ےد‎ “чү А. 


2ک ”کک ”کر کر ھک r= PP‏ 
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In AXYL: : XL=XY Mis the midpoint of LY |6 | безі: Draw BO » BE 


E 
Proof: AA ABE › СВР” in them: 


+ XMisthe axis of LY | ше 9 


АВ-СВ, 
"m à > Я — AE=CD 


' , А : =BD 
^ X sM and Z are on the same straight line. (Q.E.D.) 0 did ны а 
э '- BF is a median of A BED which is isosceles 


-. BF LDE (QED. 


A 


АВ = АС А 

“m(Z1)=m(Z 4) CL) ê B 
o Ef 3\D 

" m(Z DBC) = 180 -m(Z 1) (2) UL 

»m(Z BCE) «180 '-m(Z4) (3) Y 

From (1) » (2) and (3) : 

- m (4 DBC) = m (4 BCE) 


24 m (2 DBC) = + т(2 BCE) 


елп GZ 2) =m (25) 7. FB = ЕС 

2. АВЕС is an isosceles triangle. (Q.E.D.1) 
> AB = АС » FB = ЕС 

2 AF is the axis of symmetry of BC (Q.E.D.2) 


| 
SIMPLEST MATHS 


ID od od oe oT UA TA ھ٤‎ TAa = 
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Ex.(1):complete Ex.(2):Choose 


SAAS EES ZZ Ra) у 


s| в |7] 
al D | 


Ex.(3):Answer the following 


~ AB// CD › BC is a transversal. Const : Draw CM to intersect BA at D 

.. m (4 BCD) = m (Z ABC) (alternate angles) Proof : "г Z AMD is an exterior zx 
le of AAMC 

7 m(ZBCD) + m(ZA ўы кк : 

( ) + m(Z ACB) > m (4 ABC) г. ے) ھ‎ AMD)» m (Z ACM) (1) 

от (4 ACD) >m (4 ABC) (1) (Q.E.D.1) 7 ے‎ BMD is an exterior angle of A CMB 

7 E€CD .. 2 ADE is an exterior angle of A ACD .. m(Z BMD) > m (4 BCM) (2) 


^ m (4 ADE) > m(Z ACD) (2) Adding (1) and (2) 

From (1) and (2): <. m(Z AMD) + m (Z BMD) > m (Z ACM) 

: +m (Z BCM) 

^ m ے)‎ ADE) >m (4 ABC) (Q.E.D.2) +. m (LAMB) > m (/ С) QED) 


-: BC is the longest side 


In ДАХҮ: е = 
қ! (2 АХҮ) m (L AYX) 2. ے‎ А 15 the greatest angle in measure 
^ AX = AY “ AC is the shortest side 


“ AC» AB 5 

AY+YC>AX+ XB г. The ascending order of measures of the angles is : 
From (1) and Q) : m (Z B) »m (Z C) and m (Z A) 
^ YC» XB (Q.E.D.) + BC is the longest side. 


г. £ Ais the greatest angle in measure. 
ә AB is the shortest side, 


2.2 В is the smallest angle in measure 


^. ZC is the smallest angle in measure. 


-. The ascending order of the measures of the 
angles is: m (Z C) » m(Z B) and m(Z A) 


SIMPLEST MATHS 


r= PD DDD TD 


In AABC: / AC» AB 
m (Z ABC) > m (Z АСВ) 

In ABDC: ‘+ DB = DC 
m (Z DBC) = m (4 DCB) 

Adding (1) and (2) : 

" m(Z ABC) + m(Z DBC) > m (4 АСВ) +m(Z DCB) 
m (Z ABD)» m (Z ACD) (Q.E.D.) 


Construction : Draw AC 

Proof : In AABC 

© BC» AB 

-. m(Z BAC) >m (Z ACB) 

In ADAC: DA- DC 

- m(Z DAC) = m(Z DCA) 

Adding (1) and (2) : 

-. m(Z BAC) +m (4 DAC)» m (Z ACB) + m (Z DCA) 
7 m(Z BAD)» m (Z BCD) (Q.E.D.) 


ج ر Nod ed‏ ہے Nod‏ ہے Nod)‏ ہے ےس 


7 ДАВС is an equilateral triangle, 
m (Z ABC) = m (Z ACB) = 60° 
" m(Z EBC) < m(Z ECB) Subtracting 


m (4 ABC)- m (Z EBC) > m (Z ACB)- m (4 ECB) 
m (Z ABE) > m (Z ACE) (1) (Q.ED.1) 
" m(ZAÀ)zm(Z B) 
^ m(Z A) = m(Z АВЕ) + m(Z ЕВС) 
m (Z А)> m (Z ABE) and from (1) : 
.. m(Z A)> m (Z ABE) > m(ZACE) (QED2) 


ےد ہے ےہ ہے ےد ہہ ےد ہے ہد ےد ہے TATA TATA TATA TATA TATA TATA TATA‏ 
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Construction : Draw YL 
Proof:InAXYL =: XY>XL X 
- m(Z XLY)» m (Z XYL) (1) 
InAZYL:sYZ»Z2L ٣ 
', m(ZZLY)» m (Z ZYL) (2) 
Adding (1) and (2): £ 
- m (4 ХІХ) +m (Z ZLY)» т (4 XYL) +m (2 ZYL) 
^ m(Z XLZ)» m(Z XYZ) (Q.E.D) 
In ۸۸۵0:۰ AB>AC . m(ZC)» m(ZB) (1) 
XY BC and AC is a transversal. 
m (4 AYX) = m (£ C) (corresponding angles) (2) 
Similarly : +; XY // BC s AB is a transversal. 
m(Z AXY) 2 m (Z B) 
From (1) › (2) and (3): 
m (Z AYX)» m(Z AXY) 


In AABM: '' AM» BM ۰۱ (LABM)» m (LA) (1) 
*: AM CM . In ACBM : MC» MB 

“(2 MBC)» m (Z C) (2) 
Adding (1) and (2): | 

“т(/ ABM) +m(ZMBC)>m(ZA)+m(ZC) 
" m(LABC)» m(Z A)  m(Z C) 

> L ABC is an obtuse angle, (QED) 
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Ex.(1):complete 


hypotenuse [9 Joc ЕСЕ [ав |‏ اد 


Opposite to a side greater in 
length than that opposite to the 
other ыт 


Ex.(3):Answer the following 


-CEAE s m(4ACB)= 180°- 120° = 60° “ABC: АВАС 


m(Z ACB) = т(4 B) = 65°‏ .+ س 
«BECD 2 m(Z ABC) = 180° - 110° = 70° z. m (4 DCB) = 65° + 20° = 85°‏ 
In A DBC: 2. m (Z D) = 180° — (65° + 85°) = 30°‏ 
m (ZA) = 180° - (60° + 70°) = 50° ^ In A DAC: m (Z D)» m (Z ACD)‏ 
m(LACB)»m(ZA) ..АВ> ВС (QED) “ AC > AD but AB =АС‏ 


> AB» AD 


SIMPLEST MATHS 


| 
| 
) 
) 


| 
| 
| 
| 
| 


SIMPLEST MATHS — MR.MOHAMED EL-SHOURBAGY / 01093149109 


' 4 BDC is an exterior angle of AADC 
^ m(Z BDC) > m(Z ACD) 
"m(Z BCD)2m(Z ACD) 
--m(ZBDC)>m(ZBCD) € 
In A DBC: ,.. BC» BD 
+ AD // BC » AC is a transversal. 


2. m (Z ACB) = m (Z DAC) = 30° (alternate angles) 
In AABC: ': m(Z BAC) > m(Z АСВ) 


In A ABD: *: BD=AD 

^ m(Z BAD) =m (4 В) 

^ m(Z BAD) +m (Z DAC)» m (Z B) 
-«m(ZBAC)»m(ZB) ..ВС>АС (ОЕР, 


AC > AB > BC 


In AABC: ' m(Z B) = 90 
^. AC» BC 

' AD = ВЕ 

. AC- AD» BC- BE 

^. DC» EC 

^ InADEC: *: DC» EC 

^ m(Z CED) > m (Z CDE) 


In A DBC: ‘ DB = DC 
180° - 100? _ 40° 
2 


>. m (LB) = m (£ DCB) = 180 
- CD bisects Z АСВ ~. m(Z ACD) = 40° 

© DEAB 

-. m(Z ADC) = 180° — 100° = 80° 

+. In AADC : m (Z A) = 180° — (40° + 80°)= 60° 
- m(Z ADC) > m(Z A) 

2 AC > DC but DC = DB 


In ^ АВС: -- AB > AC 
с. m (Z ABC) < па (LACE) 
27 BE АЮ СЄ AE 
-. 180° - m(Z АВС) > 180° — m (Z ACB) 
-. m (Z CBD) > m (Z ВСЕ) 
ә BF bisects Z DBC » CF bisects Z BCE 
.. m (Z FBC) > m (Z ВСЕ) (Q.E.D.1) 
(Q.E.D.2) 
у m(Z A) + m (Z B) + m (Z C) = 180° 
A5X-27-6X-10? + X + 20° = 180° 
1226ات‎ 12° = 180°». 12 X= 180° – 12° = 168° 
+ mi Ау-5х142%29-72 
əm (Z В) = 6 x 14° – 10° = 74? 
m (4 C) = 14° + 20° = 34° 
^ AB < BC <AC (The req.) 
In A ABC : ' Z B is an obtuse angle. 
.. m(L B)» m(ZC) (1) 
‘+ DE // BC » DB is a transversal. 
^. m (Z ADE) = m (Z B) (corresponding angles) (2) 
++ DE/ BC » EC is a transversal. 
т (Z AED) = m (Z C) (corresponding angles) (3) 
From (1) » (2) and (3) : 
2 m(Z ADE) > m (4 AED) 
. AE» AD 


InAACM::m(ZC)=90° — ۸۸۰۷ء‎ (I) 

[nABDM:' m(LD)e9* —  BM»DM (2) 

Adding (1) and (2): .. AM + MB» CM + MD 
(QED) 


T= PD DDD TD A қаннан ен НМ о”, 


7A 7A 7A 7A 74 7A TZ کر کر کر کر ”ہر مب‎ ATA AAA ”خر ”کہم ”اخ‎ AAA AA SESSA 
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Ex.(1):complete Ex.(2):Choose 


Jal sfc‏ = جک کک 
ГІ БЕНЕН ЕСЕ ЕСТЕ‏ 
ا ا a| eism [a0‏ 
ЕТЕ ЕСТЕ‏ 2.8 اه 
S32 ЕТЕ ШЕГЕН‏ 
Ic]‏ » ا وز ffs [з[ в] ера‏ 
felts] ЕЛЕЗЛЕТШЕЛЕРЕЕЕ‏ د ل 


Ex.(3):Answer the following 


From A АВМ : МА + MB > АВ 
(Triangle inequality) (1) 
From A BMC : MB + MC > BC 
(Triangle inequality) (2) 
From AAMC : MA + MC > AC (Triangle inequality) (3) 


Assuming that ABC is a triangle 
`. AB < AC + BC adding AB to both sides 
.. 2 AB «AC + BC AB 


АВ < 5 the perimeter of А АВС 


-. The length of any side in the triangle is less than 
the half of the perimeter of the triangle (Q.E.D.) 


Let ABCD be a quadrilateral 

In ААВС:АВ--ВС>АС (1) 

In A BCD: BC + CD > BD (2) 

In AACD:AD+CD>AC (3) | 

In ^ ABD : AB + AD > BD (4) 

Adding (1) » (2) » (3) » and (4) : 

12 АВ +2 ВС+2 СЮ +2 АЮ > 2 АС +2 BD 
<- AB + BC + CD + AD > AC + BD 


2. The sum of lengths of the two diagonals in any 
convex quadrilateral is less than the perimeter of 
the quadrilateral. 


) 
) 
) 
а 
4 
) 
а 
4 
) 
) 
‘ 
) 
у 
) 
) 
) 
) 
) 
) 
) 
: 
4 
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